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Produced—in a plant built for the purpose. 





\ 


Tested—to meet exacting standards. 


Sold—through the following representatives: 


Chicago Cleveland 


J. B. Rittenhouse C. E.White & Company 


New York 


Philadelphia 
H. G. Blauvelt nae 
Tribune Building Synthane Corporation 
154 Nassau Street Oaks, Pennsylvania 


Synthane Corporation was organized by a group 
of experienced men for the purpose of concentrating 
on the production of laminated Bakelite insulation. 


, 
¥} 


Specially designed machinery, genuine Bakelite 
resins, high-grade raw materials, controlled processes 
—have made Synthane possible. 
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BELDEN PRODUCTS 
Beldenamel and Textile 
Magnet Wire 
Coil Windings 


Beldenmold 
(Molded Bakelite Products) 


Automotive Wires and Cables 
Airplane Assemblies 


Radio Wires, Cords 
and Cables 


Rubber Covered Wires 
Armored Cables 
Flexible Armature Wires 
Motor Lead Wires 


Braided and Stranded 
Copper Cables 


Cotton Sleeving 


ready for shipment. to a 








Electrical Manufacturing 


The extensive and exacting re- 
quirements of the Pacific Elec- 
tric Manufacturing Corporation 
are met perfectly by the Belden 
Complete Wire Service. 


Heavy braided flexible cable 
for use on air break switches; 
flexible cable for fuse supports; 
flexible cable for pig tails on the 
arcing tips of circuit breakers; 
magnet wire for trip coils and 
current transformers; and rub- 
ber covered wires for switch- 
board panels are some of the 
items furnished. 





h Belden Braided Copper 
am Cable on Pacific Electric 















A Complete Wire Service 
for Pacific Electric Mfg.Corp. 


When it is considered that the 
Pacific Electric Manufacturing 
Corporation maintains a com- 
plete testing laboratory with volt- 
ages up to 500,000, and amperes 
up to 20,000; equipment for 
measuring torques, transient vi- 
brations and other tests, as well 
as fatigue testing machines, its 
extensive use of Belden Materials 
over a number of years speaks 
volumes for Belden Quality. 


You should know about the 
Complete Belden Wire Service, 


Write for information. 


Belden Manufacturing Company 


2310-B South Western Ave. Chicago, III. 
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Satisfaction 


NTO the building of each Master 
Motor goes something more than 





sound engineering, expert designing 
and the finest of materials. That subtle 
something is the spirit of the Master 
Workman—a spirit born of pride in 
the product their skill is helping to 
create and happiness inthe conditions 
under which they work. Only sucha 





spirit can produce a motor that gives 
the satisfaction Master users enjoy. 


Add to this a continual striving for 
improvements that assure longer 
motor life and lower maintenance 
costs and you will know why, when 
, 2 you buy a Master Motor, you buy 
satisfaction. 


THE MASTER ELECTRIC COMPANY 
Ly > ’ e- Dayton, Ohio. 
Ill. 





STOCKS CARRIED IN PRINCIPAL CITIES 
More Than 70 Service Stations 


MASTER GUARANTED MOTORS 
MASTER Less than40° 
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-constantly 4 improves Fonmes 


fees picture shows a corner of the Formica laboratories where fundamen- 
tal work in the improvement of the physical, chemical and electrical quali- 
ties of Formica is constantly going forward 










Important advances in improving the workability of the material while main- 
taining previous high standards of electrical quality have been made here; the 
appearance of the material has been greatly improved; controls have been per- 
fected that assure unusual uniformity. 


Formica is the leading organization in its field with the largest equipment, 
largest volume of business, and largest specialized organization. The plant is 
near the center of industry and can deliver promptly. 





THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue Cincinnati, Ohio 
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Production Editor 
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LECTRICAL MANUFACTURING’S edi- 
torial program has the following 
objectives : 
Production 


To help all electrical manufacturers, 


including makers of motor-driven 
products, increase the product’s sal- 
ability, cut unit production costs, 
quicken turnover, reduce overhead 
expenses, establish standard methods 


of work, and spread a better knowl- 
edge of raw materials and parts. 


Marketing 
To spread a better knowledge of 
and aid electrical manufacturers in 
adjusting sales management to the 
buyers’ market, to aid in making ad- 





Vv vertising more effective, finding the 
most profitable distribution channels, 

A and promoting cooperative market de- 
velopment. 


To further the working out of 
sounder management policies and 
better executive control, coordinating 
sales and production schedules, pro- 
moting research, and developing better 
industry relations. 


To help all motor repair shops to 
build better business by developing 
a sounder organization, improving 
management, policies and methods, 
and developing a keener merchandis- 
ing point-of-view on the 
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== and Die Casting 
T the sign of the Horse Head, for over sixty years, users 
of Slab Zinc have been wont to stop and purchase their 


wares. Quality—uniform quality—has made Horse Head 
the standard high-grade zinc. So die casting, an industrial 


youngster, looks to the uniform quality of Horse Head Zinc 
for the successful production of quality zinc base die castings. 


ax, THE NEW JERSEY ZINC SALES CO. = =x 
Zine 160 FRONT ah NEW YORK CITY Giic ae 


Zinc Metals and Alloys « Rolled Zinc = Zinc Pigments « Sulphuric Acid « Spiegeleisen 
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GAIR 


CORRUGATED AND FIBRE 
SHIPPING CASE DISTRIBUTION 



















WSs 
Sales Offices | YSN sr Mills 

IN 

| Wi HAN ee ; and Factories 
New York Office | fj JEN, ' : } 
420 Lexington Avenue ~ bi i} £30/, DFPIERMONT// — ‘ ae 
New York City | } CAN \( \ nterstate Division 

a OO ) \\\ i Corrugated Cases 


Brooklyn, N. Y. 





Boston Office 


No. 10 High Street | ii Piermont Division 
Fibre Containers 
Philadelphia Office Reiner newest Piermont, N. Y. 


Liberty Trust Bldg. 


- 


QUINCY PLANT OOKLYN, 


Buffalo Offi dL A in i 
uffalo ce | “tamaett Ae “wal oof Ww 


Thames River Division 
Corrugated Cases 
New London, Conn. 





NY. 
Crosby Building 


Haverhill Division 


Baltimore Office Haverhill, Mass. 


Court Square Bldg. 1 ——— a GAIR —_ ; if pn 
DISTRIBUTION Sy I} ; Swap 


Warner & Childs 
Division 

Corrugated Cases 

Boston, Mass. 


Chicago Office | ‘ | a - . 
Builders Bldg. ep pate pote Hy Losnisity 


i 


San Francisco Office 


Quincy Division 
Monadnock Bldg. 


Quincy, Ill. 


Location of 


GAIR 





Tonawanda Office 
Tonawanda, N, Y. 


Tonawanda Division 
Tonawanda, N. Y. 




















AIR Corrugated Cases and Solid Fibre Containers are produced in four huge self-con- 
tained Plants together more than one mile in length, not counting the large resources 
of three additional Gair Mills noted for the extraordinary toughness of their Jute Liner 
and the quality of their Straw. 

These Plants are organized to the peak of efficiency. There intelligent direction and high 
mechanical energy have developed an extensive output, which reaches the principal industrial 
sections of the country. 


Our field men are experts in packing-room practice. If there is hidden waste in the strue- 
ture of your Corrugated Case or Solid Fibre Container, they can uncover it. They know the 
weak points and can make your box secure. Get the most out of the trade slogan or advertise- 
ment on your Shipping Case by the apt use of color and arrangement. Our Creative and Design 
Department are ready with interesting advice. 


Sixty-five years of packaging practice. 


ROBERT GAIR COMPANY 


420 LEXINGTON AVE., NEW YORK CITY 
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S a user of Corrugated Cases and Solid Fibre Containers, you are familiar with the two- 
headed problem of holding down your inventory and of maintaining a quick, depend- 
able service from a satisfactory source. 


Service consciousness is strong in the Gair Plants—the resources for rendering it 
are abundant and complete. They are operated under one executive control, one formula for 
uniformity and one method of manufacture on standardized mac hinery. There i is no multiplica- 
tion of effort nor duplication of processes—the production forces of the seven Gair Plants are 
principled on wide distribution. They are not half-way fabricating plants. The reach of the 
Gair Plants is far—distribution is extended by their ability to serve fast and well. 


Sixty-five years of packaging practice. 


ROBERT GAIR COMPANY 


420 LEXINGTON AVE., NEW YORK CITY 
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1O00O TONS 
OF MAGNET WIRE 


HAT?S the stock of standard magnet wires 


required to serve adequately the needs of 
Dudlo customers. 


Besides the factory stock shown here, there 
are also large supplies in nine other cities 
from coast to coast. 


With forty-eight sizes and shapes, thirty-one 
different styles of insulation, and fourteen 
distinct types of wire, it is not difficult to un- 
derstand why so large a stock is necessary to 
give prompt shipment on volume orders. 
But even with this great reservoir to draw 
on, it is always well to anticipate your re- 
quirements in advance, as we do sometimes 


havea “run” on a certain specification wire 
which exhausts even this enormous supply. 


Samples, prices and shipping information 
sent promptly on request. 


DuDLO MANUFACTURING COMPANY 
FORT WAYNE, INDIANA 


Division of 


GENERAL CABLE CORPORATION 
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HAT sounds like a rash statement perhaps. 
Yet—tests by the Electrical Testing Labora- 
tories and by the Underwriters Laboratories 


prove Panelyte’s superiority. iy b. 
In addition to the list of specifications on the ie W; ate 
opposite page, we might mention: Rag ous Sings te Swite 
“Panelyte” is supplied in accurate, uniform SWitep Panels 


sheets of standard dimensions in all thicknesses 
from 1%” to 2” or even thicker if required. 

“Panelyte” can be worked very readily—ma- 
chined, drilled, tapped or threaded, with no 
ragged edges. 

Freight rates are very low, because “Panelyte” 
weighs only half as much as the usual panel 
materials. 

We will supply a sample for your own tests if 
desired, or will make up a sample unit for your 
product. Write. 
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PANELYTE CORPORATION 


SE Re Soke SS Main Office and Works 
Ce ae TRENTON, NEW JERSEY 
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Button 
Works, Inc. It matters not whether it is to be made of Genuine Bakelite—Celluloid or any 
Auburn, N. Y. . Phenolic compound—or what its shape or color. 


We have one of the most modern facilities for such work in the country. 


Send us your Booklet, 
“Is Celluloid or Bakelite 


Can make satisfactory deliveries and interesting prices. 
Applicable to your Busi 


eee ee Let us figure and you be the judge. 
Send us samples, drawings or models with specifications 
ND. = 5's oases We will do the rest. 
Sct ai a am eta aati Bakelite & Celluloid Division 
of 
Position... a alent uae 
Auburn Button Works, Inc. 
EC OA ee eey eee eee Molders since 1876 


Auburn, N. Y. 


eee Ce eS ee ee et (ernie eee : Representatives in important cities 
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TORRINGTON BALL BEARINGS 


F YOU were a manufacturer of airplanes you would be very certain that every phase of 
equipment would operate dependably under even unusual conditions. Human life may not 
depend upon the smooth, accurate functioning of your machines, yet profits, the life of 


industry, may be directly involved. 


That lends an importance to the selection of ball bearings which is shared by the Torrington 
policy. The standards set for Torrington Ball Bearings include scrupulously selected materials, 


finely constructed by remarkable precision methods. 


Place these ball bearings at important parts of your equipment. They will carry every stress 


load with impressive ease and smoothness. 


GLIDER-/WIFT 









DISTRICT SALES 
REPRESENTATIVES: 


S. W. ANDERSON 
565 W. Washington Blvd. 
Chicago, Il. 


een Lad RN 





GIBSON & HODGSON 


2315 Dime Bank Bldg. ° 


ESTABLISHED 1866 


forrington, Conn., ILS:A. 
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Dumore Motors 
are Used in — 


Electric Vacuum Cleaners 
Electric Floor Polishers 
Sewing Machines 

Oil Burners 
Grinders 

Drills 

Drink Mixers 
Dental Engines 








Controlling the curve' 





is a matter of “Motor-making” 


EW products are called upon to operate 

more dependably . . . more consistently 
. .. than motors. They must give unfailing 
service to be satisfactory, regardless of what 
the work may be .. . and they must serve a 
wide range of usefulness. 


With this assignment, the Dumore Motor 
goes into the field with every confidence, for 
it is made to give unparalleled service .... 
made to last longer. 


More than a quarter of a century of motor- 
making experience is back of Dumore Mo- 
tors. Naturally, the benefits of all these years 
of developing the Universal high-speed 


motor gives Dumore a decided advantage. 


Think of it, every Dumore Motor passes nu- 
merous tests and inspections . . . each arma- 
ture is dynamically balanced. This assures you 
the deliverance of smooth, quiet, vibration- 
less power with the minimum of wear on all 
parts. Perfect control is exercised over every 
part going into Dumore Motors. 


Dumore Motors obtain speeds of from 10,000 
to 12,000 R. P. M., but they develop their 
maximum H. P. at 5,000 to 6,000 R. P. M. 
For full details and how efficiently Dumore 
Motors will work when applied to your prod- 
uct, write our Engineering Research Dept. 


THE DUMORE COMPANY 


35 SIXTEENTH STREET 


RACINE, WISCONSIN 
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We invite inquiries with blue prints 





BOHNALITE 


62% LIGHTER THAN IRON 


Introduced nationally but a few months 
ago, Bohnalite, the new light alloy, is 
attracting unusual attention. 


Manufacturers in all lines of business 
are familiarizing themselves and their 
engineering staffs with the advantages 
of Bohnalite. 


We, however, have a suggestion to make: 
When you send in your inquiry for 
Rideiiies literature and general 

Bohnalite information, send along 
your blue prints and samples if possible 
at the same time. This will facilitate 
matters and give you more prompt 
and more specific information on 
your requirements. 


Bohnalite was developed by Chas. B. 
Bohn, who for years searched for a 
substitute for iron without iron’s ex- 
cessive weight. 


If your product is made of metal you 
should know about Bohnalite. 


If your product is only — made 
of metal you should know about 
Bohnalite. 


If you use metal in your factory you 
should know about Bohnalite. 


This new light alloy is 62% lighter than 
iron yet it is just as hard. 


Bohnalite has high uniform hardness. 
Bohnalite has great density. 


Bohnalite has a fine grained structure. 


Bohnalite has exceptional strength. 
Bohnalite is ductile. 
Bohnalite has excellent bearing qualities. 


Scores of manufacturers are already 


using Bohnalite in a wide variety of 
industries. 


We have just published a new book 
which explains this light alloy, illus- 
trates many of its uses and supplies 
you with detailed physical properties. 


In sending for this book, accompany 
your inquiry with your blue prints 
and samples if possible, then we can 
give you the prompt service you desire. 


BOHN ALUMINUM & BRASS CORPORATION 
DETROIT, MICHIGAN 
Also manufacturers of Nelson Bohnalite Pistons 
and Bohn Ring True Bearings 


New York Chicago 


Philadelphia 
Cleveland Pittsburgh 














CHAS. B. BOHN 
The authority who developed Bohnalite 


THE WORLD’S GREATEST AND LATEST LIGHT METAL 
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MILL AT 
KOKOMO (=) 


CORRUGATED 


BOX FACTORY 
AT ANDERSON 


INDIANA 





BOX FACTORIES AND MILLS 


(CORRUGATED and SOLID FIBRE) 
of the 


CONTAINER CORPORATION 


OF AMERICA 
and MID-WEST BOX COMPANY 
IN INDIANA 


Cy Corrugated Box factory at Anderson, 
Indiana, is the first and oldest of the Mid- 
West plant group associated with the Con- 
tainer Corporation. Built in 1914 as an experi- 
mental plant for the development of an idea— 
the idea that there are many packers and shippers 
who would prefer to use dependable, consistent 
quality corrugated boxes ALL THE TIME if 
they could get them—it was in 1926 supported 
by four corrugated box factories and two mills, 
at that time merged with the Container Cor- 

ration of America. The “‘Consistent Quality” 
idea was found so good that it was adopted and 
is today the moving force behind the progress of 
the Container Corporation. 


Anderson supplies quality Corrugated con- 
tainers to Illinois, Wisconsin, Minnesota, Iowa, 
Missouri, Michigan and parts of Ohio and 
Pennsylvania. 


Our Kokomo Mill manufactures Test Liners 
and Chipboard for shipping containers. 


OTHER FACTORIES AND MILLS 


at Cleveland, Ohio, Philadelphia (Manayunk), Pa., 
Fairmont, W. Va., Charleston, W. Va., Cincinnati, 
Ohio, Circleville, Ohio, Natick, Mass., and Bridge- 
port, Conn., (except Chicago plants, previously shown 
in this series). — 


WILL BE FEATURED IN LATER INSERTS 














Dependable Quality Fibre 
Shipping Boxes Are Lowest 
in Cost in the Final Showing 


HE reasons for the wide usage of our Cor- 
rugated and Solid Fibre shipping containers 
are based on their many sided economy, strength, 
rotective qualities and endurance. They are 
a for consistent, dependable quality. Each 
box is backed by a strong, well equipped organ- 
ization with twelve box factories and six mills, 
engaged in the serious business of turning out 
products that will stay sold strictly on their 
merits. 

Buyers are rare who do not know of the qual- 
ity of Mid-West corrugated, and everywhere the 
Container Corporation is known and respected 
for abilities and highgrade products. t us 
help you economize—with better boxes and 


packing methods. See COUPON. 


Some Industries Now Using Our 
Solid Fibre or Corrugated Boxes 


Bakery Goods Furniture Shoes 
Canners Stationery Breakfast Foods 
Building Material Lamps and Shades _ Proprietary 
Sporting Goods Tobacco—all forms Remedies 
Books and Maga- Perfumery Spices 

zines Paints and Foods—All Kinds 
Toys Varnishes Instruments 
Crockery Automotive Brooms, Brushes, 
Bottlers Glassware Etc. 
Fruit Packing Insecticides Ceramics 
Radio Goods Rubber Goods Leather Goods 
Pictures Electrical Goods Doors 
Vegetable Growers Men's, Women's Hardware 
Meat Packing and Children’s Dry Cell Batteries 
Dairy Goods Furnishings Enamel ware 
Soap and Chips and Millinery Filing Cabinets 

ashing Powders Confectionery Electric Light 

Matches Carpets and Rugs Bulbs 


CONTAINER CORPORATION 


OF AMERICA 
and MID-WEST BOX COMPANY 
111 W. Washington St. Chicago, Illinois 
Six Mills — Twelve Factories — Capacity over 1200 tons per day 
RETURN COUPON 


ConTAINER CORPORATION OF AMERICA 

111 West Washington Street, Chicago 

Gentlemen: Please have one of your experts check our 
present packing and shipping methods—without obligating 
us—for the purpose of reducing our costs if possible. 





Name 
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‘| IRON STEEL®BRASS [| f 


RILTON, PA. 
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Send for 
catalog 














STAND-BY,* n. One who, 
or that which, stands by one 
in need; something upon 
which one relies for constant 
use. 


ACCORDING TO WEBSTER 


With or without pedigree; of silken coat or 
matted with burrs; intelligent or dumb—a 
Dog symbolizes all that is faithful and trust- 
worthy. As play-fellow for the children; as 
a hard worker in the hunt, or as guardian of 
the baby—the Dog is an old *stand-by of man 
and child. 


Industry has its old stand-bys, too. The elec- 
tric heating industry, for instance, was created 
in 1906 by the discovery of Chromel, the origi- 
nal nickel-chromium alloy for heating ele- 
ments. Today, twenty-three years later, 
Chromel is still the backbone of electric heat- 


HOSKINS MANUFACTURING COMPANY 
4445 Lawton Avenue, Detroit, Michigan 

BOSTON 

Canadian Representative: Hiram Walker & Sons Metal Products, Ltd., 


NEW YORK CHICAGO CLEVELAND 


Walkerville, Ontario 


Electrical Manufacturing 












ing devices. In the toaster on the breakfast 
table, or in the big electric furnace at the fac- 
tory, Chromel’s good behavior is just what 
you’d expect from an old stand-by. 


This reliability of CHROMEL has helped in 
the production of heating-appliances which 
so please the user and dealer that they think 
of the company that made the appliances also 
as an old *standy-by that produces only that 
merchandise which is trust-worthy. 

If you wish technical in- 
formation on Chromel, 


ask for Catalog F. M. 
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SAN FRANCISCO 





MEANS ELECTRIC HEAT 








Hoshins Chromel 


THE WIRE THAT MADE ELECTRIC HEAT POSSIBLE 
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Shutdowns were costly 


They had to go out! 


REEZING pipes, repacking of pistons ... . 

delays attended the operation of the doors 
to the soaking pits and furnaces of a well- 
known Cleveland steel mill. 

Steel manufacture must be continuous. 
Even temporary shutdowns imposed heavy 
penalty. This trouble had to stop. 

Engineers then hung the doors on counter- 
balanced cables driven by electric motors 
through Horsburgh and Scott Speed Reducers. 

And as a final touch of surety, the designer 
called for New Departure Ball Bearing-General 
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Electric Motors. This last step assured motor 
operation as dependable mechanically as it was 
electrically ... for New Departures not only 
eliminated the necessity for frequent lubrica- 
tion over back of these big furnaces but gave 
the motor longer life by reducing the hazards 
of short circuits, burnouts and wasteful lubri- 
cant leakage. 

How New Departures accomplish these im- 
portant advantages by wearproof performance 
and a permanently correct air gap is an inter- 
esting subject, interestingly described in Book- 
let K, which we will be glad to send you. 

May we? 


New Departure Ball Bearings 
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the electric cord for household appliances 

















Lighting Household Appliances Construction Machinery 
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Vacuum Cleaners 


Washing Machines 
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Manufacturers of household appliances, of lamps, of 
office machines, of portable electric tools . ... all are 


adopting G-E Flex—the cord that does not kink. 


G-E Flex has remarkably long life because it is extremely 
flexible, resists abrasion, and has high tensile strength. 
It is all-rubber covered and neither acid, oil nor water 
will harm it. 


It can be obtained on spools or in coils, also in cord sets 
with moulded rubber plug, permanently attached and 
ready for assembly. The coupon will bring you further 
details. 


mee ee ee ee ee ee ee ee ee oe 
Section W-234, Merchandise Depariment, 

General Electric Company, 

Bridgeport, Connecticut. 


Please send me full information on G-E Electric cord and Cord Sets. 
PD iin ccccddoandtsctcadevbdobkbbanusnssd dake een dine tseeeeneaaeibeis 
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(Charting a Business (Course 


NCE upon a time in the electrical manufacturing 

industry, as in all other industries, it was possible 

to find many executives who believed that if a man 
concentrated his attention on his own affairs his business 
would take care of itself and that all would be well with 
his profits. That type of business executive is passing 
out rapidly, from all industries. His sun is fast sinking 
below the horizon forever. 

Today the business man who survives knows that he 
cannot live to himself alone. He knows that he does 
not have the stream to himself. He knows that he must 
steer a careful course among economic currents and 
cross currents which may mean either achievement or 
disaster for him. He knows that he must constantly 
check his own course against that of other concerns, that 
he must help others to solve common problems. 


These facts, of course, make faster headway when 
applied to the internal problems of an industry than when 
applied broadly to all industries. And yet the electrical 
manufacturer must never forget that he is part and 
parcel of industry as a whole, that he must fall into 
step, or fall out, with manufacturers in other fields, that 
there are times when he must sit down with the execu- 
tives of other industries and tackle the questions that 
trouble all. An opportunity to do this, to study many 
of the currents and cross currents of modern business, 
lies in the meeting of the Chamber of Commerce of the 
United States which meets in Washington, D. C., 
April 29 to May 3. Below are subjects to be discussed 
around the table, by business men from a practical busi- 
ness point of view. The electrical manufacturing indus- 
try should be represented at these conferences. 





Tuespay, Aprit 30 
Marketing of Agricultural Products 


3roadening Cooperation in Marketing. 
Developing Marketing Systems at Public Expense. 
Taxing and Regulating Marketing Agencies. 
Trade Practice Conferences 
Eliminating Unfair or Uneconomic Business Practices Through 
Conferences. 
Trade Association Promotion of Improved Business Practices. 
Preparations for a Trade Practice Conference. 
Enforcement of Agreements, 
Federal Law in Relation to Trade Practice Conferences. 


Industrial Expansion in Relation to Manufacturing 
Capacity 


Problems of Excess Manufacturing Capacity. 
Modernizing Existing Plants. 
Elements of Community Industrial Expansion. 


Government and Transportation 


Relieving Handicaps to American Shipping. 
Rail and Ocean Rates and Export Markets. 
Legislative Rate Making. 

\eronautics as an Aid to International Trade. 


Government's Relation to Raw Materials and 
Water Power 
Anti-trust Acts in Relation to Overproduction—Forest, Coal, 
Oil, and Metal. ; 
Private and Government Means for Stabilizing Production. 
Government Ownership Interference with Sound Development 
—Water Power, Fertilizer, Oil, Forest. 


Planning and Financing the Modern City 


City Planning for the Future. 

Planning Long-time Capital Expenditure Programs. 
Pay-as-you-go vs. Bond Issues. 

Budgeting for Year-round Fiscal Control 

Business Group Relations to City Planning and Financing. 


Wepnespay, May 1 
Mass Merchandising—Producer, Distributor and 
Consumer 


Distribution Changes Due to Mergers. 
Wholesaler-Retailer Cooperatives. 

The Future of Chain Organizations. 
Mass Buying and Selling Policies. 
The Influence of Consumer Demand. 
Style vs. Standardization. 


Business Finance and the Credit Supply 


The Credit Supply and Speculation. 
The Federal Reserve and the Security Market. 
New Developments in Corporate Finance. 
Significance of the Revised Dawes Plan. : 
Community Efforts to Protect Purchasing Power by Fight- 
ing Financial Stakes. 
Tariff Principles 

The Tariff and Industrial and Agricultural Activity 
The Flexibility of Our Tariff. 
The Need for Foreign Trade Zones. 
Parcel Post with Cuba. 
Export and Import Prohibitions and Restrictions. 

Traffic in the City and Its Trade Area 
3usiness Efforts for Immediate Traffic Relief 
Parking and Retail Business. 
Ultimate Remedies for the Traffic Problem 
Preparing and Financing Road Programs. 

Employer-Employee Relations 

Employee Retirement Plans. 
The Value of Extra-incentive Systems 
Current Placement Problems. 
Readjustments Caused by Mechanization 
Cooperative Efforts to Conserve Life and Property 
Fire Prevention Experiences. 
Street and Highway Accident Prevention. 
Compulsory Automobile Insurance. 
\utomobile Thefts. 
Community and Business Public Health Campaigns. 
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to His Company 


in His Chosen 


Principles and Standards 
of Purchasing Practice 


Advocated by 


National Association of 
Purchasing Agents 


1—To consider, first, the interests of his company 
in all transactions and to carry out and believe in 
its established policies. 


2—To be receptive to competent counsel from his 
colleagues and to be guided by such counsel with- 
out impairing the dignity and responsibility of his 
office. 


3—To buy without prejudice, seeking to obtain the 
maximum ultimate value for each dollar of ex- 
penditure. 


4—To strive consistently for knowledge of the ma- 
terials and processes of manufacture, and to estab- 
lish practical methods for the conduct of his office. 


5—To subscribe to and work for honesty and truth 
in buying and selling, and to denounce all forms 
and manifestations of commercial bribery. 


6—To accord a prompt and courteous reception, so 
far as conditions will permit, to all who call on a 
legitimate business mission. 


7—To respect his obligations and to require that 
obligations to him and to his concern be respected, 
consistent with good business practice. 


8—To avoid sharp practice. 


9—To counsel and assist fellow purchasing agents 
in the performance of their duties, whenever 
occasion permits. 


10—To co-operate with all organizations and indi- 
viduals engaged in activities designed to enhance 
the development and standing of purchasing. 


HE National Association of Purchasing Agents is 
a cooperative organization of professional buyers, 

totalling nearly 5000 in this country, Canada, and 
Mexico. Of this number, approximately 1000 purchase some 
form of electrical machinery or supplies. Naturally, the 
total purchases for each company range according to its 
size and needs, but as an indication of the tremendous sums 
which some buyers spend, I need only refer to the recent 
announcement of one member that during the preceding 
twelve-month period his department had spent twelve and 
one-half millions for electrical and mechanical equipment; 
$1,500,000 for copper wire and cables; $150,000 alu- 
minum $514,000 for steel pipe; $318,000 for cast 
iron pipe; $3,000,000 for appliances; $450,000 for lamps; 
$232,000 equipment; $91,000 for rails; 
$29,000 for fibre conduit, $43,000 for cross arms, $100,000 


for 


for 
cables; 
for automotive 


line hardware; $50,000 for galvanized strand. 


Of course, this may be considered the exception rather 
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Profession 
| to All with Whom He Deals—ts the 


The National Association of Purchasing 
A gents not only functions for the benefit 
of those engaged in the buying or selling 
of merchandise, but at the same time it 1s 
very active in many other lines of en- 
deavor, such as simplified practice, uni- 
form specifications and legislative matters 


than the rule, for this particular organization did the buying 
for a chain of utilities. And yet, if the facts were available, 
[ do not question but that these figures would be equalled 
or even surpassed by other public utility buyers holding 
membership in this Association. 

In its representation of the industrial consumer, the 
National Association of Purchasing Agents occupies an 
almost unique position. It is the only association organized 
and controlled exclusively by purchasing agents and ex- 
pressing their viewpoint at all times, and including in its 
membership representative buyers from every type of busi- 
ness, educational and governmental organizations, and semi- 
public institutions. Geographically, these men are located 
in the major industrial and centers of the 
countries heretofore mentioned. They are members of the 
fifty-seven affiliated local associations which compose the 
National. 


commercial 


With the exception of the United States 

Department of Commerce the N. A. P. A. 
is one of the foremost proponents of simpli- 
fication and standardization. 


| per purposes of better service to the individual and 
general business welfare, the organization of groups, 
consisting of those engaged in the same or closely allied 
fields has been encouraged and fostered within the Asso- 
ciation, Such groups as the Public Utility, Oil Company 
3uvers, Governmental Buyers, Bank and Insurance Com- 
panies, Mining, Smelting and Refining, etc., already have 
strongly organized units. In addition commodity commit- 
tees have been appointed for the consideration of any 
problem or interest affecting the buyer of these products. 
How the work of these committees and groups directly 
benefits the buyer and industry will subsequently be in- 
dicated. 

The increasing importance of the purchasing function 
has ipso facto correspondingly increased the responsibilities 
of the purchasing agent, and the National Association of 
Purchasing Agents, being the recognized spokesman for the 
profession, has endeavored to assume its full share in its 
members and their firms. That its efforts in 
the past may be considered a pledge for the future brings 
us now to a brief review of some of the high spots of 
the Association’s accomplishments and interests: 

With the exception of the United States Department of 
Commerce, the N.A.P.A. is considered one of the foremost 
proponents of commercial standardization and simplification 


service to 
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Ten Standards tor Buying 


and Selling 
Advocated by 


National Association of 
Purchasing Agents 


1—To buy and sell on the basis of value, recogniz- 
ing that value represents that combination of quality, 
service and price which assures greatest ultimate 
economy to the user. 
2—To respect our obligations and neither expressly 
nor impliedly to promise a performance which we 
cannot reasonably expect to fulfill. 
3—To avoid misrepresentation and sharp practice in 
our purchases and sales, recognizing that perma- 
nent business relations can be maintained only on a 
structure of honesty and fair dealing. 
4—To be courteous and considerate to those with 
whom we deal, to be prompt and businesslike in 
our appointments, and to carry on negotiations with 
all reasonable expedition so as to avoid trespassing 
on the rights of others to the time of buyers and 
salesmen. 
5—To avoid statements tending to injure or dis- 
credit a legitimate competitor, and to divulge no in- 
formation acquired in confidence with the intent of 
giving or receiving an unfair advantage in a com- 
petitive business transaction. 
6—To strive for simplification and standardization 
within the bounds of utility and industrial economy, 
and to further the development of products and 
methods which will improve industrial efficiency. 
7—To recognize that character is the greatest asset 
in commerce, and to give it major consideration in 
the selection of customers and source of supply. 
8—To adjust claims and settle disputes on the basis 
of facts and fairness, to submit the facts to arbitra- 
tion if a mutual agreement cannot be reached, to 
abide by the decision of the arbiters and to resort 
to legal measures in commercial disputes only when 
the preceding courses prove ineffective. 
9—To provide or accept no gifts or entertainment 
in the guise of sales expense, where the intent or 
effect is to unduly prejudice the recipient in favor 
of the donor as against legitimate competitors. 
10—To give or receive no bribes, in the form of 
money or otherwise, in any commercial transaction, 
and to expose commercial bribery wherever en- 
countered for the purpose of maintaining the high- 
est standard of ethics in industry. 


Phe Simplified Invoice, Standard Purchase Order, Stand- 
ard Catalog, Standard Conveyor Contract, Standard Coal 
Contract Form, and the Standard Iron and Steel Scrap 
Specifications have resulted from the efforts of our com- 
mittees. Our Association is given committee representa- 
tion on most every simplification project sponsored by the 
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A. M. Bowman 


President, National Association of Purchasing gi 
Humble Oil & Refining Company, Houston, Tea 


Department of Commerce. It is one of the few organiza- 
tions honored by individual representation on the Planning 
Committee of the Division of Simplified Practice of the 
Department of Commerce. This Division and 
supervises all simplification activities. 

The Association also works very closely with the Fed- 
eral Specifications Board in the preparation and develop 
ment of adequate specifications for government and indus- 
trial 
poses mass-consumption, and wherever possible the use of 
Federal Specifications in place of individual specifications 
is encouraged so that American manufacturers may effect 
the economies of mass production. Not long ago the Asso- 
ciation was one of the active participants in the compila- 
tion and preparation of the Dictionary of Specifications 
issued by the Department of Commerce. 

Almost from its inception the N.A.P.A. has vitally con 
cerned itself with National as 
In its early years, it participated in many wartime emergency 


spe msors 


use. It is recognized that mass-production pre-sup- 


well as industrial welfare. 


? 
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measures, developing some of the provisions of the Priorities 
Act. At present it is working with the Ordnance Depart- 
ment of the United States Army in the establishment of 
an emergency procurement service which will function in 
the event of war. These services are typical. Between these 
two illustrations, there is recorded a long list of achieve- 
ments and. satisfactory work by the Association in behalf of 
the Nation and its industries. 


7 The N. A. P. A. has been very active in 
“| developing centralized purchasing in many 
states and has done much to combat misrep- 
resentation of foreign merchandise. 


T this point, special mention should be made of the 
constant campaign which is waged in the interest of 
business-like methods in government. The Association has 
helped establish centralized purchasing in many States, 
cities, and minor civic divisions. In certain cases, it has 
helped prepare the measures under which centralized pur- 
chasing has become effective in some governments. 

The Governmental group of our Association is continuing 
this effective work and is sponsoring a program of tremen- 
dous value to the entire nation and the individual tax 
payer. Just recently, the bill to provide centralization of 
Federal Purchases, for which the N. A. P. A. committee 
had labored for three years was passed by Congress. It 
is estimated that this measure will provide an annual saving 
of fifteen million dollars on the one hundred million dollars 
of purchases which the Federal Government makes yearly. 
in Missouri, Wi.consin, Chicago, and Philadelphia, cen- 
tralization measufes are now pending. 

In other legislative matters, the Association has been in- 
strumental in directing the attention of State and Federal 
legislatures to the need for laws against commercial bribery. 
It is also actively engaged in fostering commercial arbitra- 
tion, 

The Association has cooperated very closely with the 
Federal Trade Commission on many important matters and 
has been termed by a former member of the Commission 
as “the foremost of all industrial associations in the cam- 
paign for better business.” It may be remembered that 
the Association originated and participated in the campaign 
to abolish “Pittsburgh Plus.” 

In opposing commercial abuses the N. A. P. A. has been 
particularly active. The so-called Price-List for 
Paper” which would have imposed a heavy premium on all 
buvers of paper outside the printing and related industries, 
was abolished solely through the effort of our Association. 
Another example is the current campaign against certain 
foreign sales agents. These men, by the use of misleading 
order forms and through misrepresentation in the sale of 
tool steel, packing, and files, have sought to defraud Amer- 
ican Buyers of large sums. Through publicity and other 
measures the activities of these salesmen have been frus- 
trated in many cases. 


@ 


“Long 


The N. A. P. A. has not alone concerned 
itself with striving for the welfare of pres- 
ent purchasing agents but it is encouraging 
college courses in purchasing. 
ENTION of these commodities brings to mind the 


+ 

DN commodity research work in which the Associa- 
tion has made a name for itself. Its accomplishments and 
work along these lines are too extensive for discussion here, 
but a few things may be cited as typical. On coal, the As- 
sociation has from time to time called producers and con- 
sumers together to adjust important problems. Witness, 
the Standard Coal Contract Form. The monthly coal report 
issued by the Association is another achievement. 

In the lumber field the Association has constantly pro- 
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tected and represented the interests of buyers on the ques- 
tions of grading and standards. A short time ago, the Asso- 
ciation’s Lumber Committee successfully opposed a revision 
of standards which would have been detrimental to the 
interests of lumber buyers. 

On iron and steel, the Association has been equally of ser- 
vice, participating in many conferences for improved stand- 
ards and specifications. The recent nation-wide revision of 
iron and steel scrap specifications was instigated and most 
all the work assumed by the Association. 

In the textile, chemical, and other fields the Association 
has been similarly active. In fact, there is scarcely a major 
commodity field in which some constructive work by our 
Association has not been done. The full value of these 
efforts, however, is not always appreciated at once, for 
such work requires time before the results become apparent. 

The Association has not alone concerned itself with the 
task of vigilantly striving for the welfare of present pur- 
chasing agents and industry, but with foresight, it has 
encouraged and supported courses on purchasing in many 
universities and business schools. Aside from the technique 
and science of purchasing which is taught in all these 
classes, the Association is seeking to inculcate the high 
standard of ethics to which the membership is pledged. These 
ethical principles are embodied in the “Principles and Stand- 
ards of Purchasing Practice” of the Association, 


In other organizations the N. A. P. A. has 

representation on many committees such 
as those of engineering societies, departments 
of the United States Government. 


¢fJJ ECOGNITION of the common interests of both buy- 
ers and sellers has also brought about the sponsoring 
of a code of ethics which applies to both factors. This new 
decalog of business was officially endorsed at a joint meet- 
ing of representative executives in the manufacturing, sales, 
and purchasing fields, as well as economists, business jour- 
nalists, and trade association leaders. It is readily being 
accepted by all who recognize its fairness and value. 

That such cooperation with industry and government as 
previously indicated seems to be a dominant characteristic 
of the association may well be left to others for expression. 
But, in passing, perhaps it is permissible to cite a few of 
the many outside interests in which the association is rep- 
resented or engaged. With the Department of Commerce, 
a few of these contacts include representation on: the Plan- 
ning Committee; Division of Simplified Practice; the Com- 
mittee on Wood Utilization; the Standing Committees on 
Purchase Forms, Bank Checks, Office Furniture, Plow-Bolt 
Industry, Iron and Steel Scrap Specifications, Paint and 
Varnish Brushes, Hard-Fiber Twine, etc., all of the Divi- 
sion of Simplified Practice. 

The association is also represented on the Advisory 
Boards on Domestic Packing and Commodity Specifica- 
tions, as well as the Consulting Committee on Lumber 
Standards. 

In other organizations the N. A. P. A. has representation 
on: The Committee on Standardization of Gears of the 
American Society of Mechanical Engineers; the Committee 
on Pattern Standardization of the American Foundrymen’s 
Association; the Committee on Form and Arrangement of 
Specifications of the American Standards Association; the 
Committee on Naval Stores of the American Society for 
Testing Materials, also a special committee for increasing 
the usefulness of the society’s work. In addition, the as- 


sociation is represented on the Conference of Statisticians 
in Industry of the National Industrial Conference Board. It 
also works with such organizations as the National Better 
Business Bureau, the American Arbitration Association, and 
numerous other trade, semi-professional, and special asso- 
ciations. 











Rapidly changing economic con- 

ditions in France are creating an 

ever increasing demand for elec- 
trical products 


By DorotHy DIGNAM 


Special European Correspondent 


HERE is no word for “home” in the [‘rench lan- 


guage, but when noontime strikes in Paris, bringing a 
two-hour lunch period, those hungry hordes who pour 
into the subway entrances, overflow the back platform of 
the buses, and knock you down with their impatient bicycles, 
know very well where they're going for that big bowl of 
hot soup! And no special word in their vocabulary is nec- 
essary to lead them to it! 
The French, however, are very expressive about their 
homes and romantically use the term “foyer”—the hearth— 





The 1929 Salon des Arts Menagers, household exhibition at Paris, with electrical dis- 
plays as far as the eye can see. In the foreground are the exhibits of an American 
electric refrigerator, a French appliance manufacturer, a Swedish electric water 
heater, and a French vacuum cleaner, while the illustration at the top of this page Madame. 


shows a modern public utility educational cooking laboratory in Paris 
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FOI OLLMA YY, 


Appliances 


Another of a series of articles appearing in 
ELECTRICAL MANUFACTURING in which the 
author discusses conditions in foreign mar- 
kets, with respect to the demand for electrical 
appliances and products 


to indicate something more than a house and lot, but prob- 
ably the word we heard most often in connection with the 
household is “menage” and the housewife is the “menagére”’ 
—very close to our word “manager.” 

A Frenchwoman is always the manager of her home, no 
matter how many servants she may employ. An old 
proverb, doubtless much quoted by disgruntled husbands, 
goes to the effect that “the destiny of Frenchwomen is to 
occupy themselves with the interior.” Very few French- 
women, alas, have devoted themselves solely to this ample 
undertaking. Even today they are in- 
variably a factor in the husband’s busi- 
ness. Papa behind the counter and 
Mamma behind the cashbox is consid- 
ered the ideal personnel for a small 
business enterprise. The French woman 
has a positive genius for watching ex- 
penses and keeping down overhead, 
and even in matters of barter and trade 
it is usually a nudge of Mamma’s plump 
elbow that signals to Papa to hold out 
for a better price. 

This little preface on feminine 
French character is most important in 
a consideration of the market here for 
any kind of household equipment. It 
is the woman who must be sold because 
it is the woman who manages the 
money. 

Not the woman who signs the checks, 
of course! Papa preserves his author- 
ity to that extent, at least. But the 
decision to spend usually emanates from 
Refrigerator salesmen tell 
me that they can’t even get a signed 


27 


28 


Electrical 





The newest electrical shop.in Paris. 


furcr of 


Mors 1$ the well-known 
vacuum cleaners, 
there 1s a 


mad flo ”) 


, ’ 
decoration and 


ffices nN the SC ¢ 


modernistic im 


Ces I .) 


: 
the rear with 


contract trom a butcher until Mrs. Vealchop herself agrees 
to the expenditure. If this is true in the commercial field, 
how much more true in selling the lady an electric refriger- 
ator for her own domain. 


ja 
ing the vote. They have entered the bar and are recognized 
in science and medicine. 


There Is Prosperity in France 
RENCH women today, however, are more progres 
sive than ever before. They stand on the eve of gain- 


They have money to spend at last, 
after generations of working and scrimping and saving 
\nd the standard of living is slowly rising, due to a period 
of growing prosperity. There is no vast unemployment here 
as in England and Germany 
come, small though it be. 
\nd there is 


ment. 


Every family has some in- 
very evident interest in better home equip- 
sixth annual Salon \rts Ménagers—the 
most important household exposition of the year in Paris 

has just closed, with fully a third of the five hundred ex- 
hibitors 


lhe des 


showing gas and electric appliances. A _ Paris 
newspaper, in reporting the show, commented particularly 
on the electrical display, stating that there was evidently a 
growing interest in labor-saving devices in French homes. 

But personaily, | was most encouraged about the situa 
tion here when I s: the 


exhibit. what 


LW type of women attending the 
\merica from 


the lower classes, determined sample-gatherers armed with 


You know we get in mobs 


paper shopping bags, literature hounds who leave a train of 
discarded circulars all the way home! 

\t the Paris show no samples are distributed and there 
is only a discreet amount of printed matter—strictly for 


Manufacturing 


but this shop also sells a general line 


salesroom 





Vol. 3, No. 4 


those who stop at the booth and look interested. 
The aisles are traversed by women very evi- 
dently of the upper middle and professional 
classes—well dressed, intelligent, ready to be 
informed. On Saturday afternoon, even on 
Saturday morning, many husbands come along 
and one sees, too, that inevitable and interna- 
tional twain—the young couple who are about 
to set up a home of their own and discuss each 
exhibit with heads close together and many 
whispered jokes. 

There is one situation in France which 
parallels a much deplored condition in America 
and that is the tendency to dress up the front 
part of the house and neglect the kitchen. In- 
ternational congresses, alas, and high-salaried 
commissions, have convened over problems far 
less weighty ! 

And yet there is probably more excuse for 
kitchen-neglect in France than there is in 
\merica because the kitchen here is almost 
wholly the domain of the domestic. In all the 
older houses and apartments, the salon or draw- 
ing room is first in richness of furnishings. 
Then the boudoir or bedroom is given attention, and, finally, 
the dining room. When you get to the kitchen it resembles 
nothing so much as the walled-off end of a dark hall— 
dingy, drab, disheartening. 

In the more recently completed buildings, one finds tile 
walls, built-in cabinets, more adequate lighting and a gen 
eral air of cheerfulness. While in the just-going-up-apart 
ments, the kitchens have electric refrigerators, ventilating 
fans, sidewall lighting fixtures, and rose and mauve color 
the modernistic cuisines installed by 


manuf ac- 
of lamps 


schemes such as 
Charles Blanc. 

But the American electrical manufacturer is interested 
in selling to a market that doesn’t have to wait for the 
family to fall into money and take a lease on a palatial 
apartment. What appliances are actually in use in I*rance 
today and what will be the demand tomorrow ? 


Vacuum Cleaners Are in Demand 


CT~HE vacuum cleaner seems to be the most popular appli- 
ance. Actually more irons have been sold than vacuum 
cleaners because irons cost less than $1.50. 
ask what appliance is most widely used and most popular, 
| repeat my first statement—the vacuum cleaner, The old- 
iashioned “bonne” of the French kitchen—usually an import 
from the Provinces where she wore wooden shoes for 
dress-up on Sunday—doesn’t take to electric irons or any- 
thing else of the kind. She likes a red hot fire in the old 
kitchen range and two or three squatty little sad irons! 
The vacuum cleaner, however, is a sort of pet in the 
family and not infrequently operated by the mistress herself, 
“since servants are so apt to be wasteful of electricity.” 


But when you 
















TYPICAL exhibit 
of farm equipment 
is this, transported about 


the country by moto 
truck. In it are con- 
tained such devices as 





milkers, separators, 


churns, and other farm 
devices, which may be 
wiewed from the plat 


form formed by the sides 
of the trailer 
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One large French using Swedish 
patents does the outstanding business in vacuum 
cleaners in France, and another concern of 
Swedish origin has second place. Two or three 
\merican makes have distribution in 
but no one of familiar names at 
home has really made an impression on the 
market. .\ French-made cleaner of good repu- 
tation can be had at less than $25, but the more 
usual price is about $35 to $40. Cieaners with 
bags, as we know them in America, are sold 
mainly for large apartments and rooms that are 
all-over carpeted. For smaller homes, the “tin 
can cleaner” is recommended—with a metal re- 


concern 


some 


Paris, our 


ceptacle replacing the bag—and positively the 
noisiest things that ever disturbed the peace! 

But it is interesting, now since irons and 
cleaners have been timidly accepted, to consider 
what will be the next appliance to sell in volume. 
Certainly it is true that the first electrical appli- 
ance in the average French home isn't the sole 
appliance for very long. 

\n American was telling me of his experi- 
ence in selling out a furnished flat in Paris. In 
the inventory were three electrical 
an iron, a cleaner and a toaster. 
The new French tenants were quite indifferent to these but 
since they were included in the sum total, all were accepted 


American 





appliances 


as part of that strange American complex for electrical 
contrivances. 

My friends were away in Germany for a year but on 
their return to Paris went to call on the Parisians in the old 
apartment. 

“And you should have seen the electrical things they'd 
“There were all the appliances we had 
four new ones. 


bought,’ I was told. 
left and three or 
little flat thing on wheels to heat plates at the table.” 

Let’s hope, from a manufacturing standpoint, that the 
more these people get the more they want! 

Some authorities have told me that they think table ap- 
pliances will be the next in line of acceptance in French 


They even had a funny 


homes. But from the preparation that dealers and manu- 
facturers are making, it looks to me like the electric washer 


will be the new comer. 
French Dealers Want American Washers 
NE of the leading vacuum cleaner manufacturers is 
working on a washer right now and intends to use his 
present sales organization to follow up the homes where 
The United States 
business it is to 


cleaners were sold a year ago. rade 


Commissioner in Paris, whose promote 


American industry, showed me a list of thirty-five or more 
French retailers of good rating who had written to the 





The electric demonstration train of Nord-Lumiere, 
through the provinces to further the electrical education of 
Fre ne h people. The first car is the household section, uw hile 


Manufacturing 


The household car in the 
which this ts 


which travels 
the 
the 








Nord-Lumiere train consists of three rooms, of 
the living-dining room. Visitors are asked to pass through 
the car, where demonstrators are stationed in cach room to explain the use 


produc ts on displa 


of the various electrical 


Commercial Attaché in Paris asking to be put in touch with 
the manufacturers of American washers. 

One of the biggest and most progressive of our own 
concerns, whose washer sales-drives are the envy and de- 
spair of the rest of the industry, is reported to be hovering 
over Paris, even now The Trade Commissioner knew of 
at least 
in France. 


four standard American makes that are obtainable 


Ironers and Driers Needed in France 


N the meantime, this is not only a washer-less country— 

it hasn't rhe 

small rubbing contrivance over their knuckles and in. the 

country they use the stones at the brook-side. A h 

friend of mine who married an American and lived in Chi- 
| 


even a washboard! laundresses use a 


Frenc 
cago for several years brought back with her a small hand- 
bowl-washboard for doing up gloves and stockings. It is a 
¢reat curiosity among her French friends! 

But this general lack of laundry equipment doesn’t mean 
that it’s going to be easy to sell electric washers in Paris. 
In homes where purchasing power would warrant the ex- 
penditure it has never been the custom to do any laundry 
work at home. Everything is sent out to the little neigh- 
borhood cottage laundry where the work is expert and the 
prices reasonable. And in city apartments, where most of 
the population dwells, there is literally no place to put a 

(Continued on page 70) 
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second trailer contains farm equipnient, as ts shown im the ulus- 
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a liberal translation of the legend on the sides of the trat 
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RULY remarkable results have 
been achieved by the Artistic 
Lighting Equipment Association 
in the promotion of a nation-wide sales- 
building and refixturing campaign, that 
has now been in operation well over a 


year. Launched, as it was, at the an- 
nual meeting and convention of the 
association in Cleveland, Jan. 25-28, 


1928, action was immediately taken to 
arouse the interest of every member— 
dealer, and manufacturer of 
lighting equipment in the country. 

So great was the response and so en- 
thusiastic was the interest of the mem- 
bers that the offices of the association 
were literally swamped with demands 
for the sales-promotional literature that 
had been prepared as the nucleus upon 
Nu- 
merous too, were the requests from non- 
members this literature, showing 
that they were also interested to the ex- 
tent that they were willing to cooperate 
with the association. 


jobber 


minutes’ time. 


which the campaign was _ based. 


for 


telephone. 








This promotional program was de- 
primarily to produce greater 
consideration of all kinds of lighting 
equipment, from the standpoint of ar- 
tistic merit, quality, design and finish, 
and to awaken in the minds of the trade and the general 
public a more definite consciousness of what really con- 
stitutes good lighting equipment, in order that everyone 
might easily understand those differences in value that make 
for differences in price. 

Primarily, the entire campaign was conducted through 
the extensive use of nation-wide constructive advertising, 
directed to both the lighting industry and the public as a 
whole. This advertising program and the literature was 
so well planned that it was bound to create interest in 
lighting equipment. Yet, the full measure of success so far 
achieved cannot be wholly accredited to advertising alone, 
but rather, in large degree, some share must be given to the 
spirit with which the members of the association entered 
into the promotional work, and to the whole-hearted, in- 
tensive manner in which the association as a whole co- 
operated in furthering the purpose of the campaign. 

The spirit of the members is exemplified by the fact that 
there is still a steady demand for more and more of the 
advertising literature, while the cooperative effort of the 
association is shown by the fact that no expense was spared 
to make the promotional literature the best and most at- 
tractive obtainable. Generally, most of the entire expense 
of the campaign was borne by the association, with the ex- 
ception that some small amounts of literature, engravings 
and the like were distributed to members at actual cost to 
the association. Of course, members were required to pay 
for individual advertising space in local newspapers, while 
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And the jewels of your room 
—artistic lighting equipment. 
Redecorate with new and 
charming fixtures. 
ones can be replaced with 
new ones of modern design, 
without muss or dirt ina few 


transform your home, add 
fresh charm to every room— 
and the cost is moderate. 

For suggestions or estimates 
call at the showrooms or 


YOUR NAME HERE 


_ Change Your 
Lighting Equipment 









LA. ‘efix 


inning Out 


» Aacsacintion 


To increase the sale of 
fixtures, and more particu- 
larly to encourage the re- 
placement of old fixtures 
with new, the Artistic 
Lighting Equipment Asso- 
ciation started a campaign 
more than a year ago, 
which has been so highly 
successful that it 1s still be- 
ing carried on. Part of 
this success might be ac- 
credited to careful plan- 
ning, but most of it 1s due 
to the intensive interest in 
the campaign 


The old 


New fixtures 









the association paid all of the costs of such advertising as 
was carried in business papers and other magazines. 

As announced by G. P. Rogers, managing director of the 
association, at the time the campaign was launched, it em- 
braced all the factors in the lighting equipment industry, 
and was planned in eleven successive steps, arranged in the 
order in which each was to be undertaken by the associa- 
tion, and carried out by each particular group. 
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turing 
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t| Lhrough Intensive 


il operation 


Any campaign intended to 
arouse the public’s interest 
must be well advertised, 
and 1f it 1s to be noticed the 
advertising must be attrac- 
tive. Such was the thought 
behind the planning of the 
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bers were urged to use the emblem 
and slogan of the association, “‘Deco- 
rate with Artistic Lighting Equip- 
ment,” on all their printed matter, 
and to display prominently in their 
places of business the membership 
emblem, which is provided in three 
forms, for manufacturers, distribu- 
tors and dealers. The object of this 
step was to popularize the slogan 
and emblems so that the public and 
the trade would want lighting equip- 
ment bearing these designations. 
“Change Your Lighting Equipment” 
was also suggested as a slogan for 
members. 

The association prepared a variety 


A. Be E. A. refi xtu rl ng LIGHTING EQUIPMENT IS THE MOST of emblem and slogan electrotypes 
° PROMINENT DECORATION IN THE shice -_ awasia ( 1 ars 
campaign, with the result ceases <bean which were available to member 


that an extensive assort- 
ment of literature, posters, 
cards and labels were used, 
most of them being in color 





In the foreword of an elaborately illustrated thirty-two 
page booklet describing the various steps of the campaign 
it is explained that the campaign was planned to guide the 
sales promotion and efforts furthering refixturing, de- 
veloped for the exclusive use of the lighting equipment in- 
dustry. The program, as outlined in the booklet, was en- 
dorsed and approved by the board of directors. 

Designed to increase sales volume if carried out by every 
member of the association, the eleven steps in the cam- 
paign were essentialy as follows: 

Step Number One—Use of Emblem and Slogan: All mem- 
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upon request, at no charge. 

Step Nwmber Two — Use of 
Sticker Label: The association had 
an ample supply of sticker labels, 
showing the emblem above these 
words: “This material is being pur- 
chased for use by a member of the 
Artistic Lighting Equipment Asso- 
ciation.” All members were urged to use these stickers on 
all purchase orders, letters, or requests for price estimates 
on merchandise to be purchased by them. The object was to 
enhance the value of the emblem, encourage reciprocity and 
trade, and develop a greater consideration for the indi- 
vidual concern by those from whom merchandise and sup- 
plies were purchased, The use of the sticker was advocated 
as an indication that its user was a progressive concern 
which contributed to the advancement of the industry 
through cooperative effort as a member of the associa- 
tion. Stickers were furnished free and were printed in the 
two colors of the association—orange and black. 

Step Number Three—Use of String Tag: Yo authorized 
manufacturers a string tag was furnished at cost. It bore 
the emblem on a red, gold and black flap, under which was 
this inscription: “This tag indicates that this merchandise 
was made by a member of the Artistic Lighting Equipment 
Association and is your guarantee.’” Below the flap is this 
message: “Look for this emblem of dependability when 
buying lighting equipment. It is a guarantee of good mer- 
chandise at a fair price.” The reverse side of the tag 
bore lines for the number of the order represented by the 
merchandise, its finish and price. 

Manufacturer members were instructed to attach this tag 
to those of their products on which its use is licensed by 
the association. Dealers were to retain the tags on the 
products and push all lines carrying them, tying them into 
their advertising and selling and other sales promotional 
material furnished by the association. 

Use of the tag, it was explained, was to keep the emblem 
before the public as a mark of dependability and good mer- 
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chandise at a fair price, Advertising 


A to be placed both by the association 
aa and its members was to request the 
public to look for the tag before 

buying lighting equipment. The de- 


sign was intended to create a special 
market for products bearing the tag 
so that dealers as well as manutfac- 
turers might profit from selling such 
merchandise. The tag also strength- 
ened the association’s influence and 
the dealer a selling argument 
based on quality rather than price. 

Step Number Four—Advertising the Emblem Tag: From 
time to time the association published advertisements in the 


THIS MATERIAL 1S BEING 

PURCHASED FOR USE BYA 
> MEMBER OF THE ARTIST 
LIGHTING EQUIPMENT 
. ASSOCIATION 


gave 


business press to show the dealer, jobber, architect and 
builder the desirability of handling lines bearing this tag. 
Later it was planned to publish adver- 
tisements in national magazines on re- 
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Vol. 3, No. 4 





Step Number Nine—The association offered at cost five 
window or store display cards. These were beautifully 
decorated, to the end that they made very attractive dis- 
plays. The story told by these display cards was a direct 
tie-in with Step No. 3, which had to do with the use of 
tags on lighting equipment that carried the Association’s 
emblem, and the posters were intended to further convince 
the buying public that the emblem meant a square deal 
and that such dealers as carried lighting equipment so 
labeled were progressive merchants handling desirable lines 
of goods. 

Step Number Ten—Extension Lighting and Lantern 
Booklet: Members were urged to distribute this to prospects 
and customers. It was very artistically arranged with the 
intention of pointing out the advantages to be obtained 
from the use of decorative lights other than in the home. 
In this respect the booklet showed how lights could be 
used for protection at night, for the 
illumination of gardens and for light- 








fixturing and replacement, and in 


doors 








ing entry-ways to and 


gates, 





these advertisements the public’s at- 
tention was to 
ing of the tag 
sign, ot 


be called to the mean- 
and emblem. 
course, 


The de- 
establish an 
acceptance for merchandise so labeled. 


was to 


Members were expected to tie in 
their own advertising with the asso- 
ciation’s advertising by indicating that 
they produced or sold lighting equip- 
ment bearing the mark of depend- 
ability and The 
ciation began its advertising campaign 
the progress of the pro- 
permitted. The booklet de- 
scribing the campaign included several 
examples of the advertising that was 
to be used. 

Step Number Five 
and Local Refixturing 


fair dealing. asso- 
aS soon as 


gram 


-Direct Mail 
Advertising 
This was de- 


Redecorate 
your home 


with 


Artistic Lohting 
Zaniaamsent = 


Lighting units are quickly replaced 





even 


garages. 


ee ee ee 


tat oo illustrations are reproductions 
of some of the advertising literature 
used by the A. L. E. A. in its refixturing 
campaign. Most of the printed matter 
was wm the two colors of the association, 
orange and black, except posters and 
window cards. All of the literature was 
distributed to fixture 

and manufacturers 


dealers, jobbers 


Cost 
Moderate 


me ee 


Step Number Eleven — Members 
were also urged to submit to the A. L. 
IX. A. all articles which would increase 
sales. There were thirty-one selected 
subjects about which the members of 
the association were requested to 














Campaign for Dealers: 





write, although any member was at 





signed to help dealers secure refix- 
turing and replacement business and 
to obtain lighting contracts for new houses, stores and fac- 
tories. The folder on this campaign contained full instruc- 
ad- 


the advertisements 


tions, sample letters and layouts for local newspaper 
vertisements. The 
were obtainable 


folder and mats of 
from the association. 

Step Number Six: Advertisements and special stories on 
lighting equipment for use in local newspapers were sup 
plied by the association free to manufacturers, jobbers, deal- 
This 
service was designed to sell the refixturing idea to house 
wives whose lighting equipment was out of date 

Step Number Seven—Mailing Folders: The association 
had prepared mailing folders and furnished them at cost. 
They were designed to increase replacement business and 
were entitled, “Selecting Lighting Equipment 
for the Home.” The the fact that 
lighting equipment of modern artistic design 
would improve the appearance of a home more than any- 
thing that the customer could buy for an equal 
money. They 


ers and central stations selling lighting equipment. 


Appropriate 


copy enlarged upon 


new and 
amount of 
informed the recipient that he 
obligation by asking the dealer to submit an estimate on 
lighting equipment suitable for his home. Each folder 
had space for the dealer’s imprint and for illustrations and 
brief descriptions and prices of his lines. 

Step Dealers’ 
The 


incurred no 


Number Eight and Distributors’ 


Emblem 


Vem 


bership Signs: association furnished these 


signs to all manufacturer, dealer and distributor members. 
The prominent display of these signs were intended to tie 
the concern in with the promotional work of the association 
and promote the campaign. 





liberty to send in any kind of story. 

\ny of these articles of merit that 
were submitted were prepared for release to a selected group 
of magazines and newspapers where it was thought they 
would do the most good. Many of these news releases were 
very helpful in bringing about a consideration of what con- 
stituted good lighting equipment, both from the utilitarian. 
artistic and decorative standpoints, and awakened in the 
ninds of the trade and public a realization of the differences 


‘n price and quality in lighting equipment. 
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$6,340 SAVED 


by Reclaiming 





ce 


Yearly 
Oil Waste 


An electrical manufacturer uses 
four domestic clothes washers to 


"HE Washing 
Machine Corporation, 
Syracuse, N. Y., effects a 
saving of over $6,000 by 

the use of its 

washing 


Syracuse 


yearly 
own product in 
wiping cloths, 
used in its 


soiled 


towels, etc., that are 
factory 

Prior to the installation of their present washing system, 
this company discarded all wiping cloths as soon as they 
were soiled. They used an average of eight bales of cloths 
a month, average weight about 700 Ib. each. At a cost of 
14 to 15 cents a pound, this represented a yearly expendi- 
ture of about $9,700. Now this rag consumption has dropped 
to an average of 2% bales per month, or a yearly cost of 
about $3,000. Special checkups have proved that many of 
these rags, ordinary cheap “wipers,” have been reused and 
rewashed 16 times. 
as high as 40 times. 


Better grade rags have been washed 
Washroom towels, hospital uniforms, etc., previously were 
sent to a commerical laundry at an average yearly cost ot 
$1,050. These pieces are also laundered in the factory now. 
lhe total saving ($1,050 on laundry work plus $6,700 on 
rags) is $7,750 yearly. The total washing cost included de- 
preciation on washing machines, salary of workman, gas 
and floor space, $1,410, This leaves a net saving of $6,340 

Clean wiping cloths 
tool 


are issued every morning from the 


room to the foreman of each factory department, 
upon return of soiled cloths that were in use the day be- 
he cloths to work- 


cloths in 


foremen distribute clean their 


and 


tore 


men as needed receive soiled return 


rounds and turns them in for washing 
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wash out oily rags and cloths 

used throughout the plant. Only 

one attendant 1s needed to keep 

the machines running and make 
a large saving possible 


The 


janitor also picks up soiled cloths as he makes his nightly 


The rags, carrying every con- 


ceivable kind of are turned 
over to the laundry room. Some 


soil, 


are soaked with machine oil, 
others are caked with cleaning 
compounds. The man in charge of 


washing separates the less soiled 
pieces from the extremely dirty 
The cloths in the first classification are washed once, 
but a change of water is necessary to completely clean 
badly soiled rags and they are put through two washings. 

Each of the four washers handles an average daily wash 
of six loads of cloths. (A “load” represents about 10 Ib. 
of dry cloths.) Most of the loads have to be washed twice, 
due to their extremely dirty condition, so one day’s work 
usually represents about eleven separate washings for each 
machine, or forty-four washings in all. From twenty-five 
to thirty-five minutes is given for each washing, depending 
upon the condition of the cloths. Each washer is in active 
operation for five and one-half to six hours each day. 

The centrifugal drying tub that is part of the washer 1s 
used to extract the water from the cloths preparatory to 
“hanging on the line.” Rinsing is also performed in the 
dryer without removing the cloths. 

When the surplus water has been extracted by the drying 
tub and the cloths are evenly damp (a matter of a few 
minutes) they are removed from the drying tub and hung 
For the final drying, pre- 
these racks are rolled into 
used for 


ones. 


on wires, strung on steel racks. 
paratory to re-use of the rags, 
baking 
japanning work) and the cloths are subjected to a heat of 
240 to 260 degrees Fahr. for about 30 minutes. 

The factory manager believes there are advantages in this 


ovens (obsolete ovens formerly 


gas 


factory laundry process over and above 
the economy of using the same rags many 
times. Better 
there is an 


rags Can be used when 


opportunity for salvage 
These rags are more pleasant to use and 


workmen are enabled to keep themselves 


and their machines in better condition. 





OUR 
obsolete 


two drying ra ks, and one set 


j se @ chore ze" 
clothe Ss washers, two 


japanning ovens, 


of laundry trays comprise the 
equipment in the laundry room 
They represent a total 
ment of $840. A regular clothes 


drying oven 


mvEeSsT 


may be used if no 

obsolete equipment ts availabli 

A good of the 

size needed for the 

ume of rags that is 

this plant can be secured for 
$125 to $200 


oven fype and 


same vwol- 


washed m 





33 


The location and sise of lighting units are important factors. Tests have 
shown that the landing lights located on the wing tips may decrease the 


speed of a plane as much as six or seven miles an hour 


S the number of night flying hours increases, the 

necessity for proper lighting facilities becomes 

more acute. This applies not only to the lighting 
of airports and airways but also to the lighting of the 
airplanes themselves since these respective facilities are 
somewhat dependent upon each other. 

From figures published by the Department of Commerce, 
it has been estimated that only about half of our regularly 
used airways are lighted for night flying, and a very small 
percentage of our airports are equipped with lighting fa- 
cilities for night landings. This indicates a necessity for 
planes being provided with lighting equipment for sched- 
uled night flying as well as for emergency landings. 

In addition to the high intensity lighting needed for 
following unlighted routes and for landing in uwunlighted 
fields, night flying planes also require navigation lights and 
illumination of the instruments and the cabin. To fulfill 
each of these lighting requirements in a most efficient and 
economical manner, some immediate study and direction 
should be given to each phase of the problem before di- 
versity of opinion and habit set precedents which may 
become difficult to standardize. 

The entire problem of airplane lighting resolves itself 
into three logical divisions: 

1—Illumination requirements 


* From a paper presented before the Society of Automotive Engineers 


34 





If You Are Planning to Make 


5 


‘irplane \aghtin 


The greater speeds and hazards 
of aviation make the designing 
of landing lights a difficult prob- 
lem. Very much higher orders 
of intensity and quantity of light 
than those required under the 
extreme conditions of automotive 
service are needed to make flying 
safe 


By 
L. E. LIGHTON 


Electric Storage Battery Company 
AND 
W. M. JOHNSON* 


National Lamp Works of General Electric Co. 


2—Lighting equipment 

3—Energy supply and distribution 

Illumination Requirements—The Department of 
Commerce has already specified certain require- 
ments to be met—for example, navigation lights 
must be visible at a certain distance and through 
certain angles. While the Department also re- 


quires electric landing lights on commercial passenger planes 


when flying at night, no specifications as to illumination are 
given. Neither, to the writer’s knowledge, are instrument 
lights or cabin lights required, although these are already 
being installed on many planes. 

The problem of illuminating the cabin properly is analo- 
gous to motorcoach lighting and will perhaps in practice 
resolve itself to a minimum requirement of so many watts 
per seated passenger. Instrument lighting, however, pre- 
sents a somewhat different problem from that encountered 
in automotive service; most pilots want only just enough 
light on the instruments to permit reading them in order 
to minimize interference with vision outside the plane. 

Landing lights present the most difficult lighting problem. 
The greater speeds and hazards make necessary very much 
higher orders of intensity and quantity of light than those 
required even under extreme conditions of automotive ser- 
vice, Yet the limitations on electrical equipment. as regards 
both weight and space, are more stringent than in any other 
service. 

The opinions of pilots vary as to the quantity and dis- 
tribution of light which should be ‘supplied for landing 
purposes. Some desire a concentrated beam alone, while 
others would have this supplemented by a wider beam spread 
for close-range service. However, there seems to be con- 
siderable unanimity of opinion that the long-range concen- 
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quipment 


These pointers 
will assist you 


in designing it 


desirable for following  rail- 
roads, highways, and natural landmarks along 
unlighted routes on dark nights. Therefore, 
at least one unit should be provided for this 
purpose, preferably one which can be directed 
at will by the pilot. 

For landing and_ searchlight the 
quantity of light—that is, the size of lamp 
and the energy required—depends to a con- 
siderable extent upon the distribution of light from the 
units. As yet no tests have been made to determine what 
distribution of light is required, and until actual data are 
available no definite the proper 
lamp for this service. 


trated beam is 


service 


decison can be made on 

Lighting Equipment—After investigations have shown 
the quantity and distribution of light required, the equip- 
ment designer will be faced with many problems—first, 
there will be the problem of location of the units so as to 
give best vision for the pilot, least wind resistance, minimum 
the unit, and minimum energy and 
weight in the electrical system; second, there will be the 
mechanical construction of the units themselves with respect 
to minimum weight, accessibility, and adequate protection 
from the elements. 

Maximum visibility for the pilot is obtained, in general, 
by locating the units as far from the line of vision as is 


vibration of losses 





Lighting equipment that can be inserted completely within the 
wing or folded into the wing when not in use will be valuable 
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Vost pili 
them and minimize interference with outside vision. 
shows the instrument board in Colonel Lindbergh's 


plane. 


vs want only enough light on the instruments 


hermit reading 
The tllustration above 
Vahoney-Ryan 


Furnished by courtesy of the Pioneer Instrument Company 


nton 


practicable, and by preventing the light from striking pol- 
ished surfaces of the plane—especially the propeller. 
location and size of the units are important factors; tests 
have shown that the landing lights located on the wing 
tips may decrease the speed of the plane as much as six 
or seven miles per hour. Lighting equipment that can 
be inserted completely within the wing or folded within 
the wing when not in use will be of great value. 


The 


This is 
an easy problem on the thick wing monoplane, but a hard 
one on the thinner wing of the biplane. While the unit 
itself can be designed to withstand the vibration encoun- 
tered, the service life of the lamp is greatly shortened by 
excessive vibration. 

Energy Supply and Distribution—The present trend seems 
to be toward a 12-volt system, and from the lighting stand 
point this is perhaps the best compromise. Generally speak- 
ing, a 6-volt lamp will more readily withstand the vibration 
inherent in airplane service, but this advantage is offset 
somewhat by the lower energy losses (resulting from the 
lower current) in the 12-volt system. In the final analysis, 
the regulation of voltage at the lamp socket is of greater 
importance than the particular voltage used. It should be 
remembered that the light emitted by an incandescent lamp 
varies as the 3.5 power of the voltage. With a battery 
system only, there is a considerable variation in voltage as 
loads of various wattages are switched on. Likewise in a 
battery-generator system voltage variations are introduced 
whenever the generator cuts in and out of the circuit, and 
it is desirable to design the layout of the electrical equip- 
ment so that these variations will be reduced to a minimum 
at the socket. 

There seems to be no set standard on the use of generator 
equipment in connection with the storage battery for light- 
ing the airplane. A rough estimate indicates that about 40 
to 50 per cent of the planes used in commercial night fly- 
ing are generator-equipped. Without the generator, the 
present standard battery equipment (a 65 ampere-hour bat- 


(Continued on page 70) 
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‘The Changed Viewpoin 






in Buying Equipment 


There 1s an ever increasing tendency on the part 
of the consumer to purchase more and more equip- 
ment entirely on the recommendation of its maker 


By G. O. WILMs 


Chief Engineer, Allen-Bradley Company 


(@) HEN you buy an automobile you don’t at the same 
time lay in a supply of spare parts for expectant 

replacement purposes. Rather, you purchase a car 
with the expectancy and reasonable assurance that you are 
going to get a certain minimum number of miles of un- 
interrupted satisfactory service. And you don’t consider 
it profitable of late years to put much additional investment 
into it when it begins to need repairs. 

Perhaps this willingness to discard an automobile before 
its entire life has been lived is somewhat responsible for a 
similar attitude toward equipment in a manufacturing plant. 
There is, of course, the difference that pride, style and so 
on are influences in automobile purchase, whereas output 
and cost of production are the chief features in the case of 
factory equipment. But still, it may be that the point of 
view toward automobile purchase and expectancy of service 
may not be without its effect in developing a point of view 
toward all sorts of equipment. 
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At any rate the fact remains that this attitude has taken 
root. That it has done so augurs well for users as a whole 
although it shoulders an ever growing responsibility upon 
the manufacturer of a particular piece of equipment. Now, 
to be more specific, and to see how it works out in a par- 
ticular case, let us consider control devices used in elec- 
trical equipment, because it is with this line of apparatus 
that | am most familiar. 

First let us go back to that opening sentence about the 
buying a supply of spare parts with a new automobile. That 
is just what used to happen—and only a few years ago at 
that—when a man bought electric control apparatus. He 
not only bought a supply of spare parts but he fully expected 
to use them. That is rather significant because it connotes 
that he expected the apparatus to fail from time to time. 
He took it for granted that it would. 

Note the change today. The purchaser feels certain when 
lie buys of a reputable concern a more or less standard 
piece of control equipment that into it has been built a 
certain assured number of operations. He has come to have 
confidence that this is so and furthermore, thanks to the 
development in this class of equipment, he is quite right in 
assuming this. 

And when the life which is designed and built into the 
equipment has run its course it is coming to be accepted 





VDUSTRIAL control apparatus is one type of electrical equip- 

ment that many users are buying from recommendations of 
its makers, and instead of attempting to make extensive repairs 
to the apparatus, many users are discarding it after it becomes 
in need of more than ordinary repairs or adjustments. In_ thi 
two illustrations below are typical examples of installations of 
industrial controls 
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that the whole unit will be replaced just as in the case of 
an automobile. 

To all of us in the electrical industry this attitude of 
mind amounts to nothing less than a challenge to us to live 
up to this viewpoint. It means that we must so design and 
manufacture the product that it will justify this expecta- 
tion, and incidentally it has the advantage that it removes 
the penalty on progress which exists where large stocks of 
parts for old models must ever be kept on hand. 


Some of the Changes in Buying 

ND with it all has come the general readiness to scrap 

machinery whenever the new model will reflect enough 
larger service or output to make such action profitable. 
After all, it is this willingness which has put America in- 
dustrially where it is today. At first this attitude made 
itself felt almost entirely in connection with straight line 
production machinery. This was perhaps natural because 
here it was easier to measure tangible savings. Now the 
effect is being felt in all kinds of auxiliary equipment. The 
quickened “tempo” of business is having its effect all along 
the line. 

There is another change which has been going on all 
about us—a change which has perhaps come about from 
this new attitude toward the more intense serviceability of 
equipment. I refer to a greater open-mindedness on the 
part of the user toward relatively untried apparatus, pro- 
vided that it claims to accomplish a new cost-cutting result 
and provided it is put out by a concern having a good 
reputation. 

If a concern has established itself as responsible, users 
of new equipment which it designs and produces will take 
its word for it and accept it on faith. Consider what a 
help this is to progress as against the slow pace that is 
bound to result if everyone is waiting for the other fellow 
to be first to “experiment” with a new design of equipment. 

Today whatever recommendation a concern with a good 
reputation makes is pretty likely to be accepted so long as 
that recommendation embodies a new thought that will save 
money. In other words, there must always be the twin 
qualifications that it is new and that it will show a saving. 
Merely that it is new is not sufficient. 

Here again is set up a responsibility that must be shoul- 
dered by the maker of equipment. The product must live 
up to the accomplishment claims made for it. 

Another change which it seems has come about is of 
particular interest and concern to all of us in the electrical 
industry. I refer to the fact that people are now paying 
much more attention than formerly to installation cost. A 


IKE the users of automobiles today who find it more profit- 

“ able to replace old cars with new, rather than have them re 
built or undergo heavy repairs, many industrial plants find it 
much cheaper to replace old apparatus with new, rather than re- 
build it. In doing so they eliminate the necessity for carrying in 
stock extensive inventories of repair parts for such equipment 
as is shown below 
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few years ago a buyer was satisfied if apparatus worked 
after it was put in. Now this part of it he takes for 
eranted and the importance of installation costs therefore 
looms larger than it formerly did. So we must make our 
designs with this ever in mind. 

Business today is more of a two-dimensional affair than 
it was before. It is not simply linear. In our endeavor to 
keep pace with this new “tempo” in business there are a 
number of dangers present. We must be absolutely sure, 
for instance, that we don’t claim too much for a new device 
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\nd the competitive pressure we all feel must not be allowed 
to force us into unsound things. 

Cost of manufacturing is an ever-present factor. Just 
so much can be done for a dollar. Therefore prices obtain- 
able are an element that can get on an unsound basis very 
quickly unless there is intelligent guarding against it. Any 
downward trend should be gradual and not in such gener- 
ous jumps as will jeopardize the very business itself. 
Prices, for instance, should never go down so fast that the 
manufacturer is not enabled to set aside sufficient money 
for research. If this happens, the consumer will have to 





Here is a battery of industrial control equipment as it is installed 

in the plant of the Atlantic Gypsum Products Company at Ports- 

mouth, N. H. Notice the recording instruments on the table at 
the right 


pay the ultimate bill by paying for equipment that could 
have been improved upon. 

There is another set of conditions which have changed 
hefore our very eyes during the last few years. And this, 
too, is a change that affects all of us, both as makers and 
users of auxiliary factory equipment. With the advent of 
more expensive special production machines and with the 
cuickened pace where every minute of lost production is 
increasingly important, overload devices on machines are 
becoming a very real necessity. 

Most manufacturers have come to look upon such devices 
as a sort of insurance policy. They are similar to insur- 
ance in that you don’t necessarily expect to break an arm 
nor do you feel that you must break one to get your money’s 
worth. They differ from insurance, however, in that they 
prevent trouble rather than partially alleviate the results of 
trouble. 

3ut anyway you look at it, people are becoming increas- 
ingly willing to spend money for protection not only against 
damage to expensive equipment but against loss of customer 
good will. Often it isn’t the cost of replacing burned out 
motors that buyers of overload equipment want protection 
against. It may well be the loss of good will for the resale 
manufacturer that causes the worry. 

Take an example that happens to come to mind. I know 
of a butcher in a small Wisconsin town who installed some 
electric refrigerating equipment. It happened to be the 
first piece of this sort of equipment in the town. The 
motor was not adequately protected and it burned out. It 
merely meant a new motor and the cost of this alone did 
not represent a serious loss, but the good will that went 
when that motor burned out will be a long time in being 
retrieved. For word of mouth testimony of shortcomings, 
particularly in a small town, travels fast and far. 

Consider a motor driven machine tool in a manufacturing 
plant. If it happens that the fuses are blown frequently 
owing to certain peculiarities of the load, that annoyance 
soon causes that particular machine to get a bad name 
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around the plant. It would have cost but a few dollars 
additional for adequate modern control equipment—prob- 
ably a very small proportion of the total cost of the machine 
—and the maker’s good name would have been preserved 
along with the elimination of the annoyance on the part of 
the user. 

It is rapidly coming to be not a matter of preference but 
of pressure. Overload devices and a better grade of elec- 
trical control equipment in general are being demanded 
today. And the user both expects and is willing to pay for 
more protection than was the case yesterday. 

But even though education has gone a good distance in 
this direction it has by no means gone the whole way. To 
make my point specific take an example which comes to 
mind of a reversing switch on a tapping and pipe-threading 
machine. The switch may function faultlessly a thousand 
times a day for six months—and then the switch may weld 
and the motor won't stop. Wrecked dies, work or motor— 
or all three, may result. It would have been perfectly sim- 
ple to have guarded against that very contingency by 
putting another switch ahead of the one they did have. But 
it often takes a wreck to teach such lessons. And often- 
times the teaching comes high. 

There are many other instances of a similar nature that 
could be pointed out to show the effect on the users mind 
of the failures of mechanical devices. But, it all goes to 
show that no matter how well the manufacturer is known, 
or how well he constructs his different products there is 
always that possibility of failure. These can in no measure 
be always attributed directly to defects in the devices. There 
are many instances in which the manner of installation 
plays an important part, There is also the possibility that 
the device is not being used for the purpose for which it 
was intended, to say the least about the possibility of well- 
known cases of excessive abuse. No manufacturer can 
hope to overcome these conditions. The best he can do 
is to truthfully specify the purpose for which his product 
is best fitted, how it should be installed and any precautions 
against its abuse that he feels will cause it to fail. Once 
that is done the operation of the product is entirely in the 
hands of its user, and should it fail for some reason or 
other, before he blames the manufacturer he should first 
investigate conditions to determine wherein and why the 
device failed to function properly. By this means the manu- 
facturer can continue to improve his product. 








Every type of motor driven machine lends itself to the use of 

industrial control in some of its forms. In the illustration above 

the operator is manipulating a controller attached to a bread- 
mixing machine 






























(oontainers for Electrical 
Products 
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"THE illustrations on these four pages were obtained 
through the courtesy of Robert Gair Co., Hinde & 
Dauch Paper Co., and the Container Corp. of America 
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. : Gomer extremely difficult problems are encountered 
. i 4 the designing of shipping containers for electrical 
r r products, as may be seen from the manner in which 
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I percolators, irons and heaters are packed 
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At the left is a very complicated corrugated con- 
a 










” tainer for a radio receiving set. Notice how it ts 
amply protected from jar and shock by the members 
surroundina the receiver in the container. Above ts 

of the method of packing a reflector 

ove 
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N the construction of the container for the 

electric tron below, note that it is made of 

but two pieces, so designed that one containing 
the iron slips directly into an outer casing 








UCH irregular shapes as those of vacuum cleaners are easily pro- 
A vided for in corrugated containers, and in such a manne) that all 
of the component parts are adequately protected. Notice in the illus- 
tration above that the handle, cord and motor are carefully guarded 
At the right is a container for an electric iron in which ample provi- 
sion has been made to shield every part liable to damage and at the 
same time make the container as simple in construction as possible 
To do this requires a careful study of the product and tts contamer 
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Qe. IKERS for radio receiving sets contain some very delicat 

\* mechanisms that are easily thrown out of adjustment by undue 

shocks or jars, and for this reason they must be packed and shipped 
um such a manner as to entirely eliminate these possibilities 
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VOTHER difficult problem in the design cf con- 
tainers ts shown directly above. It is that of con- 
structing a corrugated shipping package that will ade 
quately protect a delicate radio receiving set and its 
accompanying speaker. - In this case the packing was 
accomplished by proper supports for the receiver, with 
ample spacing members to hold the speaker in place. 
At the left is a similar problem in which an electri 
gril is protected from shock by members supported 
and held in place by the sides of the container 
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ELOW is a container of comparatively simple con- 
struction, in that fans are a simple product to pack 
for shipment. It should be noticed, however, that ample 
provisions have been made to protect the fan in every 
respect and that the package is of ample strength to ; 
insure safety from breakage 








VN designing shipping containers for speakers as that 
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care must be exercised to protect both the cone and the motor. As 

the motor usually is of considerable weight, this fact must be taken 

into consideration mm order that it will not crush the cone in the event 

of failure of any part of the container. Notice in this case that the 

motor is amply supported from the bottom of the container and that 

side or lateral movement is also prevented, while ample members ar 
mserted to hold the cone in place during shipment 
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QTor. IGE batteries that do not contain liquids offer a simple problem for 
“ the container destgning enginee? This may be seen from the illustra- 
tion above. All that was necessary here was to provide a container of suffi- 


cient strength with other pieces between the batteries 


ERCOLATORS such as that shown above are ordinarily made 

of valuable metals and are somewhat difficult to handle because 
of the delicate handles, spouts and other protuberances sometimes 
attached to them, yet, as may be seen from the illustration, they can 
be protected from damage in shipment by the use of the proper kind 
of container. Here the percolator rests on a cushioned base, the top 
is guarded in a similar manner, and other members are arranged 
to hold the cord and glass top. At the right is a container in which 
protection is afforded for shipping such fragile devices as reflectors 
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ELOW is an electric clock in a glass case with 
the container in which it was shipped across the 
continent without damage. The tube at the right fits 
inside the glass case and the pendulum ts stored above 








BOVE is another example of the manner in which one type 
<+ of loud speaker is supported in a shipping container. 
Notice that the top and bottom are both shielded from the 

outside of the package 
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are difficult to ship 


various kinds 
their delicate con- 


ETERS of 
without damage because of 
struction, yet in containers properly constructed this 
m easily be done, as may be seen from the manner 
in which the meter above is protected. 
NASMUCH as speakers vary in construction, different meth- 
ods of constructing shipping containers are often required to 
insure their protection. In the case above, the speaker is shielded 


against contact with any part of the outer members of the package 





by two pads, and at the same time it is completely inclosed before 
it is assembled in the outer shell of the container. This affords 


additional protection for the cone and its connections 








TT 


staple] 


sK/ 





—— 





the left and above are illustrations showing still other methods 


5 
of shipping a hot-plate and a different type of radio receive 


They are both amply protected against damage by necessary supports 
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GUARDIANS 0 


wlity Veemenes :- 


VIACHINERY 


S GUARDIANS of quality in modern vehicles and 
machinery, none take higher rank than bronze 
bearings. None have more vital functions to perform. 


How essential then that these important integral parts 
be carefully manufactured from high quality metal of 
the proper mixture. How costly if they fail to execute 
properly their necessary duties. 


No wonder the job of producing these bronze products 
is being turned over to the specialized manufacturer. 
: It is the way to insure uniform high quality and at the 
same time lower unit costs. 





At Johnson Bronze your bronze bearing problem will 
get the kind of consideration to which it is entithled— 
sensible, sane and in keeping with modern engineering 


ype practice. And when you deal with Johnson Bronze you 
er. are assured of a level of prices made possible only by 
the the world’s largest production of such products, 








JOHNSON BRONZE CO., New Castle, Pa. 


New York, Chicago, Detroit, Cleveland, Philadelphia, Kansas City, 
San Francisco 
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Write for a copy 
of this handy 
Wall Card which 
lists over 600 “in 
stock” sizes ready 
for immediate 
delivery. 
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BUSHINGS BEARI 








(Right) Enclosed Ribohm 

Heater with cover removed. 

(Left) Standard Ribohm Re- 

sistor in skeleton mounting 
frame. 
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Bar-lype RIBO 


[ NLECTRIC air heaters employ- 
| 4 ing Bar-Type Ribohm Resistors 





are widely used in motion picture 
studios, photographic laboratories and 
other industries where a localized, mo- 
bile, and easily regulated source of 


heat is required. 


These electric air heaters are avail- 
able either in complete form or as Bar- 
Type Ribohm sections. The complete 
air heaters include complete enclos- 
ures, switches and such other accessory 
material as is required. Complete Bar- 
Type heaters come in capacities of 
from 2.5 to 20.0 kw. The Bar-Type 
sections may be assembled into units 
of any desired capacity. 

In many applications, weight is of 
importance. A Ribohm Air Heater of 
20.0 kw. capacity weighs only 75 lbs. 

The resistive (heating) element in 
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HM Air Heaters 


these air heaters is the ligntest ever 
made and it is self supporting. When 
the switch is turned on, heat pours out 
—at once. No time is lost in heating 
up a heavy element and supports. 


Strength and long life are not sacri- 
ficed to make Ribohm light in weight. 
Its lightness is the result of an efh- 
cient mechanical design—for Ribohm 
will dissipate continuously more 
energy than any other resistor of the 
same weight. 


Ribohm Resistors are used in japan- 
ning ovens, enamelling plants, dryers, 
and other low temperature heater 
applications as well as for air heaters. 


Our engineering department will 
work with you to aid in determining 
the best application of Ribohm to your 
heater problems. 


Xho WARD LEONARD ELECTRIC CO. ayv- 


MOUNT VERNON, N.Y. 
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VIEASURING 


No. + of a Sertes on Electrical Test- 
ing Instruments and Methods 


In addition to the use of testing and 

measuring instruments there ts 

much auxiliary equipment re- 

quired in checking the performance 
of various kinds of devices 


By D. H. BRAYMER 


Consulting Engineering Editor 
ELECTRICAL MANUFACTURING 


N the first section of this series of articles details of 

portable indicating instruments were presented together 

with an outline of the principles of operation and spe- 
cifications for selecting suitable types and ranges. In the 
second and third sections similar details were given cover- 
ing portable graphic instruments using the strip chart to 
provide a continuous record of the readings during the 
period that the instrument is used. 

In this section information is furnished essential to the 
selection of instruments and auxiliary equipment required 
to provide data supplementary to the readings of indicating 
and graphic instruments as needed in the compilation of 
test data and the interpretation of results of tests in final 
report form. 


Ohmmeters.——Portable direct-reading instruments for 


Figure 1 
ORTABLE 


direct - reading 
instruments for 
measuring the re- 
sistance of a ctr- 
cuit or winding, or 
to compare values 
of inductance and 
capacity are very 
convenient for 
rapid checks. Such 
an imstrument 1s 
shown at the left 
and is known as 
an ohmmeter. This 
instrument has a 
range in ohms of 
from 0.5 to 50,000. 
Convenient con- 
nections are pro- 
re ided on its face 
with the necessary 

indicating dials 
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and 
[ETHODS 


measuring the resistance of a circuit or winding or to 
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wah 


compare values of inductance and capacity are very con- 
venient for rapid checks. Such an instrument is shown in 
Figure 1 and is known as the Type COM Ohmmeter, made 
by. the Roller-Smith Company. This instrument has a 
range in ohms of from 0.5 to 50,000. To measure the ohmic 
resistance of a circuit, the two ends of the unknown re- 
sistance are connected to two binding posts on the instru- 
ment. The plug shown at the top of the instrument is then 
inserted into one of the four sockets marked 1, 10, 100 and 
1000. By rotating the dial and pressing the center button 
the galvanometer needle can be balanced at zero. The 


Figure 
,ATLUECD 
{ NOTHER n- 
ae strument de- 
signed to register 


resistance m ohms 


s that shown at 


the left. It con- 

sists rdel , a 

a ares ] 

small, high - grade 

Y 4Irsonval ty pe 
, 

t é nnect- 

é } SCrics with 

a small dry cell. 
‘ 

The connections 


within the instru- 


ment are such that 


rae hen the two ter- 
minals of the im- 
strument are con- 
nected the circuit 


is complete. The 
scale reads in ohms 





value of the resistance under measurement can then be read 
on the dial at the point opposite the register mark, The 
numerals on the dial read directly in ohms when the ratio 
plug is in the socket marked 1. When the ratio plug is 
in a socket of higher value, the scale reading is multiplied 
by the value of the socket used. Resistances can be quickly 
obtained with this instrument within an accuracy of ap- 
proximately 1 per cent over its range of operation. 
Another Roller-Smith instrument that reads ohms less 
accurately for quick checks is the HTD Circuit Tester 
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instrument consists of a small 
high grade d’Arsonval type voltmeter connected in series 


with a small dry cell. The connections are such that when 


shown in Figure 2. This 


the two terminals of the instrument are connected, the 
circuit is complete. The instrument pointer will then in- 
dicate full scale when the terminals are short circuited. 


The use of 
not the circuit under 
It is 
more reliable than a magneto-generator or A. C. bell-ringing 
devices, because its reading is not misleading. 


The scale reads in ohms from zero to 10,000. 
this instrument 
test is complete and also the approximate resistance. 


indicates whether or 


In the case 
of a magneto-generator used with a bell, the bell will ring 
when the circuit contains condensers even though the cir- 


cuit is not complete. When using a magneto-generator 























Figure 


which is essentially 
indicates resist- 
wer a calibrated 


A diagram of the construction of a megger, 
type, 


ance in megohms by the movement of a pointer 


an ohmmeter of the galvanometer which 


scale 
in checking wiring encased in metal conduit, the accumula- 


tive leakages will cause a bell to ring because of condenser 
action and indicate a completed circuit when in fact it is 


open. This circuit tester will give a true indication also 
with high reactance or capacity in the circuit when the 
magneto would give no true indication. This is a small 


pocket instrument and is convenient to use owing to this 
feature. 

the familiar tele- 
phone type using several permanent magnets to produce a 


flux cut by a rotated armature coil is convenient for testing 


Magneto-Generator.—This device of 


circuits of low resistance for open circuits and for grounds. 
Such a magneto-generator, however, has limitations as al- 
ready mentioned under the subject of the circuit tester in a 
preceding paragraph. The average magneto will not gen- 
erate an e.m.f. of much more than 75 volts when the arma- 
ture is turned by a hand crank so that when high reactance 
circuits are encountered, the magneto must be checked by a 
test lamp when instruments of the types previously de- 
The test lamp consists of a socket 
with two flexible terminals brought out and containing an 
incandescent lamp suitable for the voltage of the circuit 
tested. This test lamp is then connected in series with the 
circuit and lights when the circuit is completed and is dark 
when it is open. 

Megger.—This instrument is essentially an ohmmeter of 
the galvanometer type which indicates resistance directly in 
megohms by the movement of a pointer over a calibrated 
scale. The principle of the megger made by J. G. Biddle 
Company is shown in Figure 3. It small 
direct-current generator D, and a galvanometer having a 
permanent magnet M with a soft 
coil and two voltage coils. These three coils are attached 
at a fixed angular position apart, to a shaft which carries 
the pointer. Both generator and galvanometer are mounted 
in the same case provided with two binding posts for the 
connection of the unknown resistance. 


scribed are not available, 


consists of a 


iron core, one current 


A crank handle is 





Manufacturing 








Vol. 3, No. 4 





provided for turning the generator armature by hand. The 
voltage coils B-B are connected across the terminals of 
the generator D. The current coil A moves through a gap 
in such a manner that the field in which it moves is uni- 
form while the pressure coils move from a position midway 
between the poles where the field is a minimum into a 
stronger field. The torque due to the current in the current 
coil is opposed by the torque due to the current in the 
voltage coils. With no current in the current coil or when 
the resistance to be measured is extremely high, current 
through the voltage coils will cause them to come to rest 
with their plane at right angles to the magnetic field. When 
the current through the current coil is increased by putting 
in lower resistances, the current coil drags the moving 
element around in a clockwise rotation. As the voltage 
coils come into a stronger field, the resistance to this ro- 
tation becomes greater and a final position is reached 
where the reading of the pointer shows the resistance value 
measured. 

This instrument is independent of the voltage of the gen- 
erator, since an increase in voltage would increase the cur- 
rent in both the current and the voltage coils in a like 
proportion. When using the megger to check resistance, 
the circuit is connected to the instrument and the generator 
crank turned rapidly. When the pointer comes to rest it 
will indicate the resistance in megohms on the calibrated 
scale. The megger is a relatively high-priced instrument 
and has an accuracy of about 5 per cent in a range of from 
zero to 2000 megohms. It is used widely for checking in- 
sulation resistance during the period of drying out motors 
and generators. When used for this purpose readings 
should be made at regular intervals and plotted in the 
form of a curve. The drying out should be continued until 
the readings are constant over a considerable period. In- 
sulation resistance as measured by a megger is at best 
only a rough guide as to the condition of the machine 
regarding moisture and relative values for the same winding 
during a drying out process are of more value than readings 
of other machines having similar windings. 


The Phase Rotation Indicator 


CJDHASE Rotation Indicator —The essential construction 

of a phase rotation indicator as made by the General 
Electric Company is shown in Figure 4, It consists of a lam- 
inated iron ring with tour windings spaced at 90 deg. apart. 
For use on 2-phase circuits all four windings are used, but 
on 3-phase circuits only three are used. The terminals 
marked 1, 2, 3, 4 are connected to the terminals of the 
A. C. machine under test. The indicator revolves in a 
direction showing the order in which the e.m.f. of the 
different phases reach their maximum positive values. When 
the rotation is clockwise, the e.m.f. reaches a maximum 
positive value in the order of terminals 1, 2, 3, 4, for a 
2-phase machine and 1, 2, 3 for a 3-phase machine. This 
indication of clockwise rotation when checked against the 
rotation of the rotor in determining the the 


order of 


Figure 4 
a. HIS diagram 
shows the essential 
construction details 


of a_ phase rotation 
indicator. It consists 
of a laminated iron 


ring with four wind- 
ings spaced at inter- 
vals of 90 degrees. 
Vounted over the ring 
and windings is a 
pointer tree to rotate 
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phases, is when standing on the drive side of the machine 
and looking at the rotor from that end. When the phase 
rotation-indicator shows a counter-clockwise rotation, the 
e.m.f. reach their maximum positive value in the reversed 
order, as terminals 3, 2, 1. These indicators operate on 
the residual magnetism of the larger machines but on 
smaller machines it is usually necessary to increase the 
voltage of the machine in order to operate the indicator. 
The mimimum voltage at which the indicator will operate 
is 60 volts and the maximum voltage should not be over 
250 volts. 

The Compass—While this instrument is useful in check 
ing the current flow in coils as in armature windings and 
for indicating polarities, they are not always reliable unless 
carefully used. This is due to the fact that their polarity 
may become reversed if held in very strong fields. 

Tachometer or Revolution Counter—The most reliable 
tachometer is the magneto-generator type used with a milli- 
voltmeter. At full speed such a generator usually gen- 
erates from 200 to 2000 milli-volts depending on the type. 
This generator is best connected directly to the shaft of 
the machine through a flexible coupling or indirectly through 
gears. When a tachometer of this sort is used it should 
be checked as to calibration after installation on the job. 

When checking a tachometer with a stopwatch and a 
hand-revolution counter, three independent readings should 
be taken for a full minute. It is also advisable to press 
the hand-revolution counter on the shaft and start the 
stopwatch just as the indicator passes the zero mark on 
the dial. This is a much more accurate method than to 
try to start and stop the revolution counter and the stop- 
watch simultaneously. When close accuracy is required 
in checking the calibration of a tachometer, the electric 
revolution counter of portable type should be used. 

Thermometers.——The ordinary mercury thermometer cali- 
brated in Centigrade or in Fahrenheit degrees is mostly 
used in general testing as a matter of convenience. The 
measuring of temperature by other methods will be dealt 





Figure 5 


A ten-pen type wall type time recorder. Such instruments are 
regularly provided with a reroll device which winds up the 
chart. These instruments can be mounted on any flat surface 
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with later under the subject of temperature measurements 
In the use of these mercury thermometers there are some 
precautions to observe. When applying these thermometers 
externally to machines or coils oil putty should be used or 
a felt pad. When using putty just enough should be used 
to well cover the thermometer bulb and flattened out into 
a pad about %4 in. in diameter. A felt pad '%-in. thick and 
1'4-in. square is sufficiently large and should be fastened to 
the metal by fish glue such as the LePage brand. This 
glue should be applied about %-in. wide around three sides 
of the pad. This pad should then be pressed on the sur- 
face and the glue allowed to set about 15 minutes. The 
thermometer is then inserted in the open side. Before ap 
plying the pad or using the putty to hold the thermometer, 
the surface should be cleaned of all insulating material so 
that the bulb rests direct on the metal surface. Care 
should be exercised in the attaching of thermometers so 
that there is no interference with normal ventilation through 
air ducts of a machine. Tape should never be used to sup- 
port a thermometer since when wrapped around a metal 
part or a coil it interferes with the radiation or ventilation 
and will not allow a true reading of the thermometer. 


Mercury Thermometers 
<a "ERCURY thermometers when used in strong alter- 
ee 


nating current fields are subject to errors in reading 
owing to the eddy currents induced in the mercury. Alcohol 
thermometers should be used in such cases. These thermome- 
ters are also subject to errors when the temperature of 
the stem is different from the temperature under which it 
was calibrated. In case the temperature is approximately 
known in which the stem will be placed during the test. 
the thermometer should be calibrated with the stem in 
about the same temperature. Or the temperature surround 
ing the stem during test can be measured and the ther 
mometer calibrated afterward in this temperature and a 
correction applied to the readings. 

When a mercury thermometer is used to measure the 
temperature of ambient air accurately, special precautions 
should be taken. By ambient air temperature is meant the 
temperature of the air which coming into contact with 
the heated parts of a machine, carries off its heat. In 
such a case the mercury thermometer should be immersed 
in oil in a suitable heavy cup to avoid errors due to time 
lag between machine temperature and the ambient tem- 
perature when the latter is liable to vary. Such an oil 
cup is a metal cylinder with a hole drilled in the top tor 
the thermometer. ‘The cylinder should not be smaller than 
1 in. in diameter and 2-in, tall. 

When a mercury thermometer is used to measure steam 
temperatures, it should be placed in a mercury well which 
in turn should project into the steam. Oil wells are not 
suitable because of the convection currents set up in the 
oil. 

When a mercury thermometer is placed on a machine 
after it has been shut down in order to get the temperature 
rise due to no ventilation from the rotation of the rotor, 
it should be protected from the surrounding air by the 
felt pad, a piece of putty or a large piece of dry waste. 
The thermometer should be applied as soon as the rotor 
comes to rest and on a surface that has been previously 
cleaned so that the bulb will be in direct contact with the 
metal. 

When taking temperatures on the exteriors of machines, 
too many thermometers should be used rather than too few 
so that average conditions can be obtained and any ab- 
normally hot spots located. Variations in temperatures 
of different parts of a machine are of more value than 
extreme accuracy of temperature at one particular spot and, 
in many instances, several readings should be taken to in- 
dicate variations under different operating conditions 





These standards for indus- 
trial control apparatus 1n- 
clude American Standards, 
Nema Adopted Standards, 
Recommended Practices 
and Suggested Standards 
for Future Design. Theuse 
of them results in greater 
uniformity andinim- 
proved quality of industrial 
control equipment 


P sig following article is the first in 


a series presenting the Industrial Con- 


trol Standards of the National Electrical 
Vanufacturers Association. This series 
forms a reference work of practical in- 
formation concerning the manufacture, 
and performance of industrial control 
equipment 
American Standards 

The American Standards Association 
has approved as American Standards 


certain definitions and rules which were 
presented to it by the National Electrical 
Manufacturers Association, either as sole 
sponsors or as joint sponsor with other 
organizations. These standards are pub- 
lished herein, together with standards of 
the National Electrical Manufacturers 
Association, which have not yet been 
presented for adoption as American 
Standards. Those standards which have 
been approved as American Standards 
are so designated. 


Adopted Standard 
102-201 Any standard adopted by the 
National Electrical Manufacturers Asso- 
ciation as a definite standard or as a 
definite limit shall be known as a Na- 
tional Electrical Manufacturers Associa- 
tion “Adopted Standard.” 

An Adopted Standard of the National 
Electrical Manufacturers Association de- 
fines a practice or construction to the 
which in the interest of 
the public all members of the Associa- 
tion should adhere, and in no event 
should a member of the Association rep- 
resent as standard any product falling 
below such standard. 

It is distinctly understood that adopted 
standards relate only to products com- 
mercially standardized and_ subject 
repetitive manufacture, and do not apply 
to products built to meet the special re- 
quirements of individual customers. 


observance of 


to 


Recommended Practice 
102-202 Any suggestion or practice 
which it may be impracticable at the time 
to recognize as an Adopted Standard, 
but which it is desirable to recommend 
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as uniform practice, shall be approved and 
known as a National Electrical Manu- 
facturers Association “Recommended 
Practice.” 

A Recommended Practice of the Na- 
tional Electrical Manufacturers Associa- 
tion defines a practice or construction 
which in the interest of uniformity of 
procedure is favored by a majority of 
the members of the interested Divisions 
or Sections. 


Suggested Standards for Future Design 
102-203 Any rule standard which 
cannot be approved either as an Adopted 
Standard or as a Recommended Practice 
but is merely recommended for future 
designs shall be approved and known as 
a “Suggested Standard for Future De- 
sign.” 


or 


Control Standards 
“American Standard 


A.S.A.—C19—1925-1928 


Industrial 


Scope 
120-1 (a) The standards in this section 
cover the following types of control ap- 
paratus: 
(1) Industrial motor control. 
(2) Similar control used for 
heating. 
(3) Rheostats including those for gen- 
erator field. 

(b) Auto-transformers 
starters are included. 

(c) Standards for (1) Marine aux- 
iliaries control apparatus, (2) Marine 
propulsion control apparatus, (3) Mine 
locomotive control apparatus, and (4) 
Railway control apparatus are not in- 
cluded. 


industrial 


used with 


Service Conditions 
Temperature and Altitude 
120-2 (a) Control apparatus conform- 
ing with these standards shall be suit- 
able for carrying its rated load: 
(1) When and where the temperature of 
the cooling medium does not exceed 
40 deg. C. 
(2) Where the altitude does not exceed 
1000 meters (3300 ft.). 
American Standard—A pproved 7-9-1925. 


Unusual Service Conditions 
120-3 (a) The use of apparatus in cool- 
*The American Standards Association has ap- 


proved as American Standards certain Industrial 
Control Rules which were presented to it by the 
American Institute of Electrical Engineers, and 
the National Electrical Manufacturers Associa- 
tion as joint sponsors. These rules are published 
herein, together with certain rules of the Nationa) 
Electrical Manufacturers Association which have 
not yet been presented for adoption as American 
Standards. hose rules which have been ap- 


proved as American Standards are so designated 


c 






ontrol 


>)tandards 


ing mediums having temperatures higher 
than 40 deg. C. or at altitudes greater 
than 1000 meters should be considered 
as special applications. 

(b) There are further unusual condi- 
tions which, where they exist, should be 
called to the manufacturer’s attention. 
Apparatus for use in such cases may re- 


Standards Index for 
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American Standards 
102-201 Adopted Standards 
102-202 Recommended Practice 
102-203 Suggested standards for Fu- 
ture Design 


Industrial Control Standards 
120-1 Scope 


Service Conditions 


120-2. Temperature and Altitude 
120-3 Unusual Service Conditions 
Definitions 

120-11 Electric Controller 
120-12 Full Magnetic Controller 
120-13 Semi-Magnetic Controller 


quire special construction or protection. 
Among such unusual conditions are: 

(1) Exposure to damaging fumes. 

(2) Operation in damp places. 

(3) Exposure to excessive dust. 

(4) Exposure to gritty or abrasive dust. 

(5) Exposure to steam. 

(6) Exposure to excessive oil vapor. 

(7) Exposure to salt air. 

(8) Exposure to vibration, shocks and 
tilting. 
Exposure to explosive dust or gases. 
Exposure to the weather or dripping 
water. 
American Standard 


(9) 
(10) 


d 1 pproz ed 7-9-1925. 


Definitions 
Electric Controller 

120-11 (a) An electric controller is a 
device, or group of devices, which serves 
to govern, in some predetermined man- 
ner, the electric power delivered to the 
apparatus to which it is connected. 

American Standard—Approved 7-9-1925. 


Full Magnetic Controller 
120-12 (a) A full magnetic controller 
is a controller having all of its basic 
functions performed by electro-magnets. 
American Standard—A pproved 7-9-1925 
NOTE I—By basic functions is usually meant 
acceleration, retardation, line closing, reversing, 
etc. 
Semi- Magnetic Controller 
120-13 (a) A semi-magnetic controller 
is a controller having part of its basic 
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functions performed by electro-magnets, 
and part by other means. 
American Standard—Approved 7-9-1925. 


Manual Controller 
120-14 (a) A manual controller is a 
controller having all of its basic func- 
tions performed by hand. 
American Standard—Approved 7-9-1925. 


Drum Controller 
120-15 (a) A drum controller is a con- 
troller which utilizes a drum switch as 
the main switching element. 

American Standard—A pproved 7-9-1925. 
NOTE I—A drum controller usually consists of 
a drum switch and a resistor. 

Starter 
120-16 (a) A starter is a controller de- 
signed for accelerating a motor to nor- 
mal speed in one direction of rotation. 

American Standard—A pproved 7-9-1925. 
NOTE I—A device designed for starting a motor 
in either direction of rotation includes the addi 
tional function of reversing and should be desig- 
nated a controller. 

Automatic Starter 
120-17. (a) An automatic starter is a 
starter designed to automatically control 
the acceleration of a motor. 

American Standard—A pproved 7-9-1925. 


Auto-Transformer Starter 

120-18 (a) An auto-transformer starter 
is a starter having an auto-transformer 
to furnish a reduced voltage for starting. 
The device includes the necessary 
switching mechanism and is frequently 
called a compensator or auto-starter. 

American Standard—A pproved 7-9-1925. 


Contact 
120-19 (a) A contact is a conducting 
part designed to be united by pressure 
to another conducting part for the pur- 
pose of carrying current. 
American Standard—A pproved 4-25-1928. 


Laminated Brush 
120-20 (a) A laminated brush is a con- 
tact part consisting of thin sheets of 
conducting material fastened together so 
as to secure individual contact by the 
separate sheets. 

Adopted Standard 6-15-1923. 


Switch 

120-21 (a) A switch is a device for 
making, breaking or changing the con- 
nections in an electric circuit. 

American Standard—A pproved 7-9-1925. 

Disconnecting Switch 

120-22 (a) A disconnecting switch is a 
switch which is intended to open a cir- 
cuit only after the load has been thrown 
off by some other means. 

American Standard—A pproved 7-9-1925. 

Motor Circuit Switch 
120-23 (a) A motor circuit switch is a 
switch intended to open under load and 
will break 150 per cent of its rated load. 
Such a switch may be used to stop the 
motor under normal running conditions 
and also provide means for disconnect- 
ing the controller and motor from the 
line when it is necessary to make re- 
pairs. 
Adopted Standard—9-12-1927. 
Drum Switch 

120-24 (a) A drum switch is a switch 
having electrical connection parts in the 
form of fingers held by spring pressure 
against contact segments or surfaces on 


Electrical 


the periphery of a rotating cylinder or 
sector. 
American Standard—A pproved 7-9-1925. 


Master Switch 
120-25 (a) A master switch is a switch 
which serves to govern the operation of 
contactors and auxiliary devices of an 
electric controller. 

American Standard—A pproved 7-9-1925. 
NOTE I—A master switch may be automatic, as 
a float switch or pressure regulator. It may be 
manually operated, as a drum, push button or 
knife switch. 

Contactor 
120-26 (a) A contactor is a device for 
repeatedly establishing and interrupting 
an electric power circuit. 

American Standard—A pproved 7-9-1925. 
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120-15 Drum Controller 
120-16 Starter 
120-17 Automatic Starter 
120-18 Auto-Transformer Starter 
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120-20 Laminated Brush 
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120-54 Overload Protection 


Magnetic Contactor 
120-27 (a) A magnetic contactor is a 
contactor actuated by electro-magnetic 
means. 
American Standard—A pproved 7-9-1925. 


Resistance 
120-40 (a) Resistance is the opposition 
offered by a substance or body to the 
passage through it of an electric current 
and converts electric energy into heat. 
Resistance is the reciprocal of conduct- 

ance. 
American Standard 





Approved 7-9-1925. 
Resistor 

120-41 (a) A resistor is a device used 
primarily because it possesses the prop- 
erty of electrical resistance. A resistor 
as used in electric circuits for purposes 
of operation, protection or control, com- 
monly consists of an aggregation of 
units. 

American Standard—A pproved 4-25-1928. 


Rheostat 
120-42 (a) A rheostat is a_ resistor 
which is provided with means for readily 
varying its resistance. 
American Standard—A pproved 7-9-1925. 
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Resistive Conductor 
120-43 (a) A resistive conductor is a 
conductor used primarily because it 
possesses the property of electrical re- 
sistance. 
American Standard 





Approved 7-9-1925. 
Constant Torque Resistor 
120-44 (a) A constant torque resistor 
is a resistor for use in the armature or 
rotor circuit of a motor in which the 
current remains practically constant 

throughout the entire speed range. 
American Standard—A pproved 7-9-1925. 


Fan Duty Resistor 
120-45 (a) A fan duty resistor is a re- 
sistor for use in the armature or rotor 
circuit of a motor in which the current 
is approximately proportional to the 
speed of the motor. 
American Standard—A pproved 7-9-1925. 


Load Limiting Resistor 
120-46 (a) A load limiting resistor is a 
resistor which is used in a circuit for the 
purpose of reducing the current in that 
circuit to a safe value. 
Adopted Standard 10-20-1924. 


Kinds of Protection 
Low (or under) Voltage Protection 


120-50 (a) Low (or under) voltag 
protection is the effect of a device oper- 
ative on the reduction or failure of voit- 
age to cause and maintain the interrup- 
tion of power to the main circuit. 
American Standard—A pproved 7-9-1925 


Low (or under) Voltage Release 
120-51 (a) Low (or under) voltage re- 
lease is the effect of a device, operative 
on the reduction or failure of voltage, to 
cause the interruption of power to the 
main circuit but not to prevent the re- 
establishment of the main circuit on re- 
turn of voltage. 

American Standard—A pproved 7-9-1925. 


Phase-Failure Protection 
120-52 (a) Phase-failure protection is 
the effect of a device operative upon the 
failure of power in one wire of a poly- 
phase circuit, to cause and maintain the 
interruption of power in all of the cir- 
cuit. 

American Standard—A pproved 7-9-1925. 
Phase-Reversal Protection 
120-53 (a) Phase-reversal protection is 
the effect of a device operative on the re- 
versal of the phase-rotation in a poly- 
phase circuit, to cause and maintain the 
interruption of power in all of the cir- 

cuit. 
American Standard—A pproved 7-9-1925. 


Overload Protection 

120-54 (a) Overload protection is the 
effect of a device operative on excessive 
current to cause and maintain the inter- 
ruption of current flow to the device 
governed. When it is a function of a 
controller for a motor, the device em- 
ployed shall provide for interrupting any 
operative overloads, but shall not be re- 
quired to interrupt short circuits. 

American Standard—A pproved 7-9-1925. 
NOTE I—By operating overload is meant a cur- 
rent not in excess of six times the rated current 
for alternating current motors nor in excess of 


four times the rated current for direct current 
motors. 
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Relays 

Relay 
120-60 (a) A relay is a device that is 
operative by a variation in the conditions 
of one electric circuit to effect the oper- 
ation of other the 
another electric circuit. 
American Standard—A pproved 4-25-1928. 


devices in same or 


General 
120-61 (a) Where relays operate in re- 
sponse to changes in more than one 


condition, all functions should be men- 
tioned. 
Recommended Practice 11-2-1922. 
Phase-Rotation Relay 
120-62 (a) A phase-rotation relay is a 
relay which functions in accordance with 
the direction of phase rotation. 


y 1 pproz ed 7-9-1925. 


American Standard 


Current Relay 


120-63 (a) A current relay is a relay 
which functions at a _ predetermined 
value of current. A current relay may 


either an over-current relay or an 


under-current relay. 


be 


American Standard—A pproved 7-9-1925. 


Overload Relay 


120-64 (a) An overload relay is an over 
current relay in the circuit of a motor 
which functions at a predetermined 
value of the current to cause the discon- 
nection of the motor from the line. 
American Standard—A pproved 7-9-1925 


Voltage Relay 
(a) A voltage relay is a relay 
functions at a predetermining 
A voltage relay may 
or an 


120-65 
which 
value of voltage. 
be either an over-voltage relay 
under-voltage relay. 

American Standard—A pproved 7-9-1925. 


Differential Relay 
120-66 (a) A differential relay is a re- 
lay which functions by reason of the 
difference between two quantities such 
as current or voltage, etc. 
Approved 7-9-1925. 


relays heretofore 
“biased relays, 


American Standard 
NOTE I—tThis term includes 
known as “ratio balance relays, I 
and “percentage differential relays 


Frequency Relay 
120-67 (a) A frequency relay is a relay 
which functions at a predetermined value 
of frequency. A frequency relay may be 
either an over-frequency relay or an un- 
der-frequency relay. 
American Standard—A pproved 7-9-1925. 


Temperature Relay 
120-68 (a) A temperature relay is a re- 
lay which functions at a predetermined 
temperature in the apparatus protected. 
American Standard—A pproved 7-9-1925. 


Open-Phase Relay 


120-69 (a) An open-phase relay is a re- 
which functions by reason of the 
opening of one phase of a polyphase cir- 
cuit. 

American Standard—A pproved 7-9-1925. 


lay 


Step-Back Relay 
120-70 (a) A step-back relay is a relay 
which operates to limit the current peaks 
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of a motor when the armature or line 
current increases. A_ step-back relay 
may, in addition, operate to remove the 
cause of the limitation to the current 
peaks of a motor when the armature or 
line current decreases. 

American Standard—A pproved 7-9-1925. 
NOTE I—When used with a motor having a fly- 
wheel, the relay causes the momentary transfer 
of stored energy from the flywheel to the load; 
but does not limit the current peaks if the load 


is sustained for a considerable interval after the 


relay operates 


Qualifying Terms of Relays 
Notching 
120-80 (a) A qualifying term applied 
to any relay indicating that a predeter- 
mined number of separate impulses are 
required to complete operation. 
American Standard—A pproved 4-25-1928. 
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Relays 

120-60 Relay 
120-61 General 
120-62 Phase-Rotation Relay 
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120-69 Open-Phase Relay 
120-70 Step-Back Relay 


Qualifying Terms of Relays 


120-80 Notching 

120-81 Inverse Time 
120-82 Definite Time 
120-83 Instantaneous 


Properties and Characteristics 
of Apparatus 


120-90 Distinctive Features 

120-91 Air (Used as a Prefix) 

120-92 Oil (Used as a Prefix) 

120-93 Tight (Used as a Suffix) 

120-94 Proof (Used as a Suffix) 

120-95 Resisting (Used as a Suf- 
fix) 

120-96 Dust Proof Apparatus 

120-97 Dust Tight Apparatus 

120-98 Drip Proof Apparatus 

120-99 Drip Tight Apparatus 
Inverse Time 

120-81 (a) Inverse time is a qualifying 


term indicating that there is purposely 
introduced a delayed action, which delay 
decreases as the operating force in- 
creases. 

American Standard—A pproved 4-25-1928. 

Definite Time 

(a) A qualifying term applied 
relay indicating that there is pur- 
introduced a delay in action, 
delay remains substantially con- 
stant regardless of the magnitude of the 
quantity that causes the relay to func- 
tion. (For quantities slighly above the 
minimum operating value, the delay may 
be inverse.) 


American Standard—A pproved 4-25-1928. 


120-82 
to any 
posely 
which 


Instantaneous 
120-83 (a) A qualifying term applied 
to any relay indicating that no delay is 
purposely introduced in its action. 
{dopted Standard—Approved 4-25-1928. 
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Properties and Characteristics 
of Apparatus 
Distinctive Features 
120-90 (a) Distinctive features are ex- 
clusive elements of a design which are 
characteristic or which are not common 
to other designs. 
Adopted Standard 6-13-1923 


Air (Used as a Prefix) 
120-91 (a) The prefix “air” applied to 
a device which interrupts an electric 
circuit indicates that the interruption oc- 
curs in air. 
American Standard—Adopted 7-9-1925. 


Oil (Used as a Prefix) 
120-92 (a) The prefix “oil” applied to 
a device which interrupts an electric cir- 
cuit indicates that the interruption oc- 
curs in oil. 
American Standard—Adopted 7-9-1925. 


Tight (Used as a Suffix) 
120-93 (a) Apparatus is designated as 
water tight, dust tight, etc., when so 


constructed that the enclosed case will 
exclude the specified material. 
American Standard—Adopted 7-9-1925. 


Proof (Used as a Suffix) 


120-94 (a) Apparatus is designated as 
splash proof, dust proof, etc., when so 
constructed, protected or treated that its 
successful operation is not interfered 
with when subjected to the specified ma- 
terial or condition. 

American Standard—A pproved 7-9-1925. 


Resisting (Used as a Suffix) 


120-95 (a) Apparatus is designated as 
moisture resisting, fume resisting, etc., 
when so constructed, protected or 
treated that it will not be readily injured 
when subjected to the specified material. 

American Standard—Adopted 7-9-1925. 


Dust Proof Apparatus 


120-96 (a) Dust proof apparatus is ap- 
paratus so constructed or protected that 
the accumulation of dust will not inter- 
fere with its successful operation. 
American Standard—Approved 7-9-1925. 


Dust Tight Apparatus 


120-97 (a) Dust tight apparatus is ap- 
paratus so constructed that the dust will 
not enter the enclosing case. 

American Standard—A pproved 7-9-1925. 


Drip Proof Apparatus 


120-98 (a) Drip proof apparatus is ap- 
paratus so constructed or protected that 
its successful operation is not interfered 
with when subjected to falling moisture 
or dirt. 
Adopted Standard 11-18-1916. 
Adopted Standard 1-15-1925. 


Drip Tight Apparatus 


120-99 (a) Drip tight apparatus is ap- 
paratus so protected as to exclude fall- 
ing moisture or dirt. Drip tight appara- 
tus may be semi-enclosed apparatus if it 
is provided with suitable protection in- 
tegral with the apparatus, or so enclosed 
as to exclude effectively falling solid or 
liquid material. 

American Standard—A pproved 7-9-1925. 

(To be continued) 
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| the Selection of \IOTORS 


0 No. 12 of a Series Discussing Motors of Different Types 


' Ihe accompanying information 1s a continuation of 
the discussion of the characteristics of variable s peed 
: motors, started last month 
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5. By THEODORE SCHOL C. P. Rosinson 
Consulting Engineer AND Synchronous Engineer 
as Fairbanks, Morse & Co. Ideal Electric & Mf. Co. 
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Figure 3 of the December, 1928, issue of ELECTRICAL 
MANUFACTURING, for the 75 hp. multi-speed squirrel cage 
induction motor. While this fact has no particular sig- 
nificance as regards a comparison of characteristics there 
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stant horsepower rating to give a direct comparison with 
the 75 hp. multi-speed motor, which had been discussed in 
detail in the December issue. As a further basis of com- 
parison the slip ring motor, through the use of its resistance 
control could be given a constant torque-variable horse- 
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The various characteristics of an 800 gallon put of a 
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deliver 75 hp. at all four speeds, would be practically the 
equivalent of a 200 hp. motor at 1200 r.p.m. The result 
is, that when running at 1200 r.p.m. the same condition 
exists as if the motor was rated 200 hp. and was carrying 
only part of its rated load, hence, the low power factor. 
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Figure 12 
study of a large slip ring motor for a cen- 
drive. It is rated at 30 hp. at 1150 r.p.m. 


A comprehensive 
trifugal pump 


When running at 450 r.p.m., the motor is rated at 75 hp. 
and delivering its full rating with a dead I’R load of re- 
sistance in the secondary. The result of this I’R loss 
is practically the same as a mechanical load, hence the 
higher power factor. A further comparison of these 
power factors will show more interesting facts. 

The 75 hp. multi-speed motor previously mentioned had 
power factors at full load of 93, 92.8, 74 and 69 per cent 
at speeds of 1200, 900, 600 and 450 r.p.m., respectively. 

The slip ring motor carrying a load of 75 hp. has 
power factors at this load of 88, 86, 80 and 74 per cent at 
speeds of 450, 600, 900 and 1200 r.p.m., respectively. 

The average power factor of the multi-speed motor for 
all four speeds was 82.2 per cent. The average power 
factor of the slip ring motor for the same speeds is 82.0 
per cent, so that as far as the average power factor is 
concerned, there is very little difference between the two 
types of motor. The great difference in efficiency, however, 
cannot be disputed, and should necessitate a thorough study 
of a particular application, before the slip ring type of 
motor is selected. 

The slip ring motor discussed above was given a con- 
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power rating. The application of such a motor would be 
for machine tool work, lathes, planers, drill presses, and 
other similar applications, where speed control is desirable. 
For these applications, the load must be fairly constant, or 
the slip ring motor may prove unstable and unsatisfactory 
as mentioned previously. There are some of these applica- 
tions, for example, a drill press, where some fluctuation of 
speed during the unloaded part of the duty cycle would not 
prove much of a drawback, inasmuch as the motor would 
resume its proper speed again, after the piece of work had 
been started. 

The efficiency characteristics of the same slip ring motor 
previously discussed, with a constant torque rating are 
shown in Figure 7. It will be noticed that the average 
efficiency is slightly higher than indicated in Figure 5 for 
the constant horsepower rating. However, the poor efficiency 
at the lower speeds is very noticeable. Under conditions 
of constant torque operation, the load on the motor, either 
mechanical or combined mechanical and resistance load, 
is practically constant at all speeds, resulting in a uniform 
power factor characteristic at all speeds, practically 
equivalent to the single curve characteristics shown in 
Figure 8. A further analysis of a particular application 
will serve to indicate how a study may be made to utilize 
the slip ring motor for a particular application. 

Sewage disposal plants have brought up some interesting 





Figure 13 


An installation of a 200-hp. vertical slip ring motor driving a deep 
well pump and a 75-hp. slip ring motor driving a centrifugal pump 
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motor problems. Recent developments have been towards 
automatically controlled plants, consisting of centrifugal 
pumps driven by slip ring motors operated by float switch 
mechanisms so as to maintain a constant height or depth 
of liquid in any one tank. The process goes from one 
tank to another, entirely through the automatic operation 
of the float switches. The control for any one motor 
consists of steps of resistance which are cut out or in by 
the rise or fall of the liquid and the floating contact, so as 
to provide whatever output is necessary from the motor 
and direct connected pumps to maintain the pre-determined 
level in the tank. A very interesting problem is encountered 
here in pre-determining the proper amount of resistance 
for each step, in order that the pump may perform its 
proper duty through the motor output. However, this has 
been successfully done and the operation of these plants is 
very satisfactory. 

As an example of the factors which must be considered 
for such an application, Figure 9 shows various charac- 
teristics for an 800 gallon per minute centrifugal sewage 
pump. The pump r.p.m., efficiency, and required b.h.p. are 
given for various outputs in gallons per minute. The 
slip ring motor must be designed to provide the necessary 
b.h.p. at the various speeds in order to properly utilize the 
pump’s characteristic. 





Figure 14 
A typical application of a slip ring induction motor as it is em 
ployed to operate a traveling overhead crane 


Figure 10 shows the efficiency, kw. input and output 
for a 7% hp., 720 r.p.m. slip ring motor designed to drive 
this particular pump. The use of proper resistor units in 
the secondary circuits determines the success of an in- 
stallation. Figure 11 shows how the rotor loss and 
secondary resistance vary with different outputs from the 





Figure 15 


Sling ring induction motors are also used for elevator drives, and 
a typical installation is that shown in the illustration above 


Electrical Manufacturing 53 


pump. These curves give a very good picture of what is 
happening within the motor and its control circuit. The 
motor is, of course, very inefficient at the slower speeds 
and smaller outputs, but for the particular application, 
the advantages of the flexible control which is provided in 
the plant, offsets the disadvantages in a large measure. 





Figure 16 Figure 17 
A controller for automatic acceleration of a slip ring motor 
while the resistance for the controller is shown in Figure 17 


Figure 12 shows a comprehensive study of a larger slip 
ring motor for centrifugal pump drive. This motor is rated 
30 hp. at 1150 r.p.m. The working range of the motor is 
between the speeds of 900 and 1150 r.p.m. The drop in 
efficiency is not quite as pronounced in the case. The load 
varies approximately as the cube of the speed which 
accounts for the large increase in b.h.p. required between 
the speed ranges indicated. 

A 200 hp. vertical slip ring motor driving a deep well 
pump, and a 75 hp. slip ring motor driving a centrifugal 
booster pump are shown in Figure 13. Figure 14 shows 
a typical application for slip ring induction motors, 
operating a traveling overhead crane. Figure 15 illustrates 
a slip ring motor geared to elevator drive. This type of 
motor provides a flexible elevator control, but it is not 
generally used, because of its low operating efficiency. 

Control:—In ELectricaAL MANUFACTURING for February, 
1929, the cost of control for slip ring elevator motors 
was estimated as about equivalent, except for special cases, 
to that for multi-speed motors. In either case the control 
plays a very vital part in the operation of the motor and 
bears a large ratio in cost to the cost of the motor. In 
some cases, the cost of control may exceed that of the 
motor considerably. However, when the application war- 
rants the expense, very complete and satisfactory control 
over the motor may be obtained. 

Figure 16 shows a controller for automatic acceleration 
of a slip ring motor. This particular panel is rated 150 
hp., 440 volts, 3 phase. The two contactors on the large 
panel at the upper right are for handling the primary and 
enable the motor to be operated in either the forward or 
reverse direction. A thermal type overload relay is 
mounted on the same panel, to provide overload protection. 
Undervoltage protection is inherent. The remaining panels 
are for accelerating by varying the resistance in the 
secondary of the motor. The smaller contactors are used 
for the resistor sections which are short circuited first. 
The larger contactors are used for the resistors which re- 
main in the circuit the longest. 

The resistance unit for this controller is shown in Figure 
17. The resistance part of the control is always required, 
whether or not, automatic control is used. 

This discussion has covered only one type of control. 
It may be said that the proper control can be provided 
to take care of practically any operating conditions that 
the user may desire. 

The flexibility of the slip ring motor with its accompany- 
ing control is almost without limit, but the questions of 
first cost, operating characteristics and operating costs 
should always be taken into consideration. 
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Tie-In with the Golden Jubilee 


Eee electrical manufacturer who remembers his 
electrical history and who is alive to the news of 
the hour knows that this is the “Golden Jubilee” year 
of the electric light. Extensive plans have been laid 
for celebrating in a spectacular way the fiftieth anni- 
versary of the invention of the incandescent lamp. The 
celebration, to call it that, begins on May 31 at Atlantic 
City and will continue through the summer and early 
fall, in various parts of the country, and will come to 
a climax on Edison Night in October. Herein lies an 
unusual opportunity for the electrical manufacturer to 
practice what he preaches. Spectacular displays of light- 
ing should everywhere be supported by all concerns in 
the industry, and certainly it would not be amiss for 
manufacturers to demonstrate their own faith in what 
they sell by making a more generous use themselves of 
electrical illumination in one form or another. 


What's the Next Big Appliance? 


RON, vacuum cleaner, clothes washer, toaster, ironer, 

dishwasher, range, and refrigerator, these electrical 
appliances and a host of others, one by one, have come 
into the modern home to free its members from drudgery 
and to raise the standard of living in the home. Year 
by year each of these appliances has steadily grown in 
favor and as it has been improved has steadily increased 
its service to the home. 

What next? 

Probably no one can answer the question. Certainly 
ILECTRICAL MANUFACTURING has no desire to play 
prophet, but it is willing to hazard a guess. 

Fditorially, we are inclined to believe that just over 
the horizon is a major electrical device that will heat the 
home in the winter and cool it in summer. This device 
will be installed in the basement of the home. It will 
spell the doom of the coal bin and the ash can. It will 
mean houses without chimneys, or a chimney only for 
the fireplace. 

Electrical heating of the home is not a crazy dream. 
It has been accomplished in numerous instances. Satis- 
faction or cost may be open to question, but nevertheless 
it has been done. It has usually been accomplished by 
space heaters, of one kind or another, scattered through 
the house. By what seems to be an improved method now 
being tried out in a large number of houses in Fort 
Wayne and elsewhere, electric heat is produced in 
basement equipment and existing facilities are utilized 
for radiation by hot water, steam, or hot air. This does 
away with any necessity for changing standard heating 
equipment built into and through a house or installing 
numerous space heaters through the rooms. 

Some degree of electrical cooling of the home in sum- 
mer has been possible through use of electric fans. And 
the old-fashioned ice-box has been made over into the 
splendid modern electric refrigerator. If a box can be 
so cooled, cannot the same thing be accomplished for 
a room or a number of them? If in the theater, why 
not in the home? Difficulties? Overcome them! 

And when that is done why not combine the heating 
and cooling service into one piece of equipment to re- 
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place the venerable coal burning furnace or the oil- 
burner? Only a fool will say that it is impossible, be- 
cause even more difficult problems have been solved, and 
the solutions are found in the commonplace equip- 
ment of modern life. Research and experiment already 
under way may in good time be expected to produce 
results. Meanwhile, who will name this coming major 
electric appliance? 


The Need for Adequate Aircraft Lighting 
Equipment 


ITH the rapid advances in commercial aviation, 

the need has arisen for lighting equipment on 
airplanes both to enable the pilot to see outside and 
follow landmarks and also to make possible the reading 
of instruments inside the plane. The problem confront- 
ing designers of this equipment logically divides itself 
into three steps: illumination requirements, lighting 
equipment, and energy supply and distribution. 

As explained elsewhere in this issue of ELECTRICAL 
MANUFACTURING, there is much work to be done 
toward standardizing the equipment used on airplanes. 
At present there are no data available on the intensity 
of the illumination needed for landing lights, no stand- 
ard lamp is available, and there are no standards of 
wiring or current supply systems. 

The design of lamps for automotive use required a 
great amount of investigation in order to secure the most 
efficient and satisfactory operation. It appears that the 
design of lamps, particularly the landing lamps for air- 
planes, will be an even greater problem unless some 
standard of installation, wiring and vperation can be 
worked out at the present stage of the industry. It, 
therefore, seems advisable to start investigations imme- 
diately that will lead to a standardization of airplane 
lighting equipment, of the location of this equipment 
and of the method of wiring. At the same time recom- 
mended practice should be established for battery and 
generator systems and sizes to be used for night flying 
service. The electrical industry has had enough experi- 
ence in standardization work to realize that if it can 
standardize the equipment to be used in a relatively new 
and growing field, it will save itself a lot of trouble as 
the demands of this field become more complex. 


Fixture Prices Must Go Up 


EVIERAL years ago the state of the lighting fixture 

manufacturing industry was such that, when raw 
materials went up, it was reasonable to expect the price 
of fixtures to come down. However, all this has changed 
recently, and these manufacturers are beginning to real- 
ize that this is a poor way to do business. It has been 
said that because of the business practices of this group, 
many of the lighting fixture makers had more money 
ten years ago than they have today. 

Within the past six months the prices on some raw 
materials that go into the making of lighting fixtures 
have advanced materially and the manufacturers are 
faced with the problem of selling at the same price and 
taking a loss, or raising prices, on such numbers of 
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their lines as are affected by this change in raw mate- 
rial prices, and making a profit. Undoubtedly, the ra- 
tional solution to this problem is a revision of prices 
upward. 

Regardless of past business practices in this branch 
of the electrical industry, every one of these manufac- 
turers will admit that he is in business to make money, 
and in the light of the advances which have been made 
in the lighting fixture business, through the leadership 
of the Artistic Lighting Equipment Association, it is 
gratifying to note that a number of the manufacturers 
have either already announced an advance in prices or 
have signified their intention of raising prices 


How Many Associations? 


NN /T long ago someone asked, ““How many associa- 
tions are there in the electrical industry?’ The 
Society for Electrical Development was asked to give 
the answer. Here it is: Including radio and electric 
railway organizations, there are 33 national bodies in 
the industry. Sectional associations number 74. And 
the local associations run up to 250. This makes a 
erand total of 357 associations of all kinds in the elec- 
trical industry. It does not seem possible, and yet the 
ames of all of these associations are readily available. 
Has anyone estimated the amount of money required to 
support these associations annually? Probably not. It 
must certainly run into millions, perhaps many millions 
if all costs are counted in. In this setup there is oppor- 
tunity not only for tremendous service, but also waste 
of amazing proportions. The industry has a right to 
demand that every association justify itself or be dis- 
carded. 


Justice in Modern Business 


»\AITH in his chosen profession ; loyalty to his com- 

pany ; justice to all with whom he deals ; these con 
stitute the creed of the purchasing agents in many indus- 
tries, including the electrical, who are working together 
on their common problems through the leadership of the 
National Association of Purchasing Agents. These men, 
who are the buyers of equipment and supplies of all kinds 
and in varying amounts in all the various industries of 
the country, have realized that honesty in business deal- 
ings really pays dividends to both their respective com- 
panies and to themselves. 

F-lsewhere in this issue the organization and activities 
of this association are described, and their principles and 
standards are set forth. Due to the general character of 
this association, there are many specialized activities in 
which it is engaged that are of no immediate interest to 
the electrical manufacturer, but many of the problems 
confronting purchasing agents in every industry are com- 
mon to the electrical industry ; and the purchasing agents, 
the buyers of raw materials and supplies, for electrical 
manufacturing plants, can well afford to follow the activi- 
ties of the National Association of Purchasing Agents. 

With the exception of the Department of Commerce, 
the N. A. P. A. is one of the foremost proponents of 
commercial standardization and simplification. The sim- 
plified invoice, standard purchase order, standard catalog. 
standard conveyor contract, standard coal contract form, 
and the standard iron and steel scrap specifications have 
resulted from the efforts of committees of this associa- 
tion. This standardization work is a striking example 
of the many activities of the national association and its 
fifty-seven affiliated local associations which will enable 
electrical buyers to improve their own efficiency and 
reduce costs for their employers. 
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Can Business Govern Itself? 


LECTRICAL manufacturers for many months have 

been showing an increasing interest in the matter of 
trade practice conferences. And in several groups plans 
for a number of such conferences are under considera- 
tion. For all who are interested in this subject, the forth- 
coming annual meeting of the Chamber of Commerce of 
the United States, at Washington, D. C., holds an un- 
usual opportunity. As a measure of the progress made 
in the regulation of business by business itself, the Cham- 
ber will devote a special round table session to the discus- 
sion of trade practice conferences. 

That progress is being made is indicated by the ques- 
tions to be taken up which are of a practical rather than 
theoretical kind. Some of these are: 

_Has the adoption of codes of business practice been 
effective ? 

What practices can be most successfully 
through trade practice conferences ? 

Are trade associations meeting the trade 
velopment satisfactorily ? 

How can trade practice agreements be enforced 2 

May an industry set up machinery to secure observ- 
ance of conference rules? 


eliminated 


practice de- 


How far should an industry go in policing an agree- 
ment ? 

How do State anti-trust laws apply to agreements con- 
cluded at trade practice conferences ? 


Are more laws needed to make each agreements eftec- 
tive? 


Mass Merchandising 


&: FECTS of large scale selling, in many respects the 
most revolutionary dev elopment i in the modern world 
of business, will be brought under scrutiny at a special 
round table session of the Chamber of Commerce of the 
United States which will hold its annual meeting in 
Washington beginning April 29. 

It is recognized that mass merchandising is the twin 
sister of mass production but the former is in an evolu- 
tionary stage. 

Here are some of the questions business will ask itself: 

What distribution economies are affected by mergers 
of manufacturers of non-competing commodities ? 

Will the retail store of the future be a composite of 
existing types? 

Is the present tendency toward group action by re- 
tailers and by wholesalers and retailers combined lead- 
ing ultimately to chain organization of distribution ? 

Will the individual wholesaler or retailer, operating 
independently, survive ? 

Do chains tend to improve retail methods ? 

How will increasing competition between chains affect 
such organizations ? 

These and many other questions bearing on the same 
problem will be discussed from the viewpoint of pro- 
ducer, distributor and consumer. 

All of the foregoing questions have been asked time 
and again by electrical manufacturing sales executives. 
And the questions grow more pressing month by month. 
The round table discussion at Washington should be 
productive of new thought on all of them, or at least 
should bring out facts to serve the electrical industry 
in setting up its marketing plans for today and to- 
morrow. It is all well enough for somebody to bring 
out the ancient line, ‘‘My business is different,” but the 
fact remains that the most successful salesmanagers in 
the electrical business have learned how to adopt and 
adapt policies and plans tested in other fields. 
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Lay Out Blanks for Stampings to 


Nininuze ‘Waste 


No. 4 of a Series on the Design and Manufacture of Stampings 


Much can be accomplished in cutting down waste in 
laying out blanks if a little time is spent in deciding 
how to do the job most efficiently 
By J. K. OLSEN 


Chief Draftsman, Stewart-Warner Speedometer Corp. 


T is, of course, impossible to try to cover all the various 
combinations of blank layouts, as the field is far too 
large and diversified to make such an attempt practical. 
The accompanying illustrations are given to picture a few 
typical arrangements of blanks in strips and should serve 
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Figure 1 






































These parts as well as those shown in Figures 2 and 3 are ex- 
amples of parts to be found in everyday use and are typical of 
millions of similar flat, bent or drawn parts in layout problems 


sufficiently in giving a good general idea of how the subject 
is handled in actual practice. 

These examples are some of the numerous layouts to be 
found in everyday use, and as these are but typical of mil- 
lions of similar ones, no detailed explanation or discussion 
will be given. The assortment of blanks might be for flat, 
bent, or drawn parts, and in case of bending the blank it 
might, in some cases, necessitate changing the layout to take 
advantage of the grain of the material in relation to the 
bend, as was mentioned in a previous article of this series. 

Many of the blanks are arranged to overlap each other 
and when this can be done, a worthwhile saving in raw 
material is the usual result. It is always preferable in the 
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overlap layout to place the blanks in one uniform direction 
in the strip stock, as this arrangement will allow the ma- 
terial to be fed through the press from one side only and in 
this manner the blanking of the entire strip may be accoms 
plished without the necessity of re-running the stock. In 
some cases, such as the layout for triangular parts, it is 
necessary to arrange the blanks as shown to effect a saving 
in raw material and in this case the stock may be run 
through the press in one direction, then re-run from the 
opposite side, or the die may be constructed to take care of 
both blanks in one operation. The latter method, where a 
much more costly die is required, will save a great deal of 


labor as compared to the first mentioned system. How 
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In the case of bending, the assortment of blanks might have to be 
changed to take advantage of the direction of grain in the metal 


ever, this is a point which must be decided by the merits of 
each individual case, for if the production schedule warrants 
the expense of the more complicated die and the saving in 
labor is sufficient to pay for this expense, it will prove to be 
the better method. 

A very important item which is often considered in lay- 
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out work is the fact that one kind, temper, width and thick- 
ness of stock may be adaptable to the economic production 
of many different parts. This fact makes practical the 
purchase of stock in fewer sizes, which will allow a saving 
in price, a more flexible raw material stock and a smaller 
unfinished stock inventory, all of which are in line with 
proper standardization. 

In the practice of this method, a slight difference in the 
arrangement of blanks will perhaps be found necessary and 
this change should, of course, be made wherever it is found 
practical, but in some cases its use might mean a pro- 
hibitive loss of stock and such conditions must be regulated 
to suit the particular conditions existing in each separate 
manufacturing problem. 

In some cases, the scrap material left from the blanking 
of large parts with large openings will be sufficient to make 
another piece, in cases of this kind it will be found practical 
to incorporate both blanks in the same die. In this manner 
the scrap material, which would ordinarily have to be re-run 
or disposed of in some other way, is used to produce a part 
at practically no expense, and the saving effected by taking 
advantage of this condition wherever it is found practical 
will always amount to a very satisfactory figure. 
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Figure 3 


















































Vany blanks are arranged to overlap each other, and when this 
can be done, a worth-while saving in material usually results 


In material layouts for parts of extremely small size, care 
should be exercised in using the widest stock possible with- 
out prohibitive waste. This may be accomplished by laying 
the blanks at nearly a right angle, or, in some cases, at right 
angles to the edge of the stock in order to use material of 
sufficient width to prevent buckling, twisting, and the numer- 
ous other difficulties of handling which are common to the 
smaller sizes of ribbon stock. 

In figuring layouts, another feature must be considered. 
This feature is the schedule of manufacture for the finished 
product in which the part is used and from this source the 
requirements such as quantity demand per year and time 
allowed for production may be obtained. 

For instance, a device is made which uses a small, plain 
washer and we find that ten thousand pieces per year are 
to be made. In this case, where only a small number are to 
be made, this part would be laid out in a single strip, as 
shown in Figure 4, and blanked in a compound die at the 
rate of one part per down stroke of the press. 
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Figure 4 
Where only a small number of parts are to be made, pa 
should be laid out in a single strip and blanked in a compound 
die at the rate of one part per down stroke of the pres 


Supposing the manufacturing schedule for this device 
was increased to such an extent that one million washers 
would be required. In this case a progressive die would be 
used. This die would blank and pierce many parts at each 
stroke of the press. In Figure 5 a material lavout for 
eight parts at a time is shown. 

This layout represents a saving in raw material over the 
single strip method, however, the expense of the progressive 
die would be prohibitive to small scale production. In this 
simple example it may be seen that the number of parts 
required is one of the determining factors of the layout. 

The example of the washer is typical of any blanked part 
and the conditions governing it’s production are, of course, 
applicable to other parts. However, many times there are 
other conditions, such as punch press and tool equipment 
which might possibly make the part too expensive to manu- 
facture that it would be good practice to have one of the 
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Figure 5 
When one million washers of the type shown m Figure 4 are 
needed annually, a progressive die would be used so that the die 
would blank and pierce many parts at each stroke of the press 
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many stamping companies do this work as they are special- 
ized to a high degree to meet the present competitive 
markets. 

There are some blanks which will not lay out in a strip 
efficiently and in such cases a thorough and complete effort 
should be made to redesign the part so that it might lay out 


more economically. However, the efficient functioning of 
the part should not be sacrificed to any extent as the cost 
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Figure 6 
! double row of parts was found to be most economical with 
this round part. The sheet was divided into strips by sawing 
and these sheared into strips the right size for two rows of parts 


of raw material is, in most cases, low enough to allow 
strength and proper function of parts. Much ingennity 
can be used in adapting various shaped blanks to strips and 
in such a large and varied field there will be a great number 
of opportunities to exercise great skill and patience in plan- 
ning the most economical layouts. 

In the foregoing paragraphs we have been discussing 
metal stampings only and, in many of the present-day de- 
vices, various other materials such as bakelite, 
used for electrical insulation and numerous 
purposes. 

Bakelite, fibre, and other materials of similar character- 
istics may be sheared, punched, blanked and machined in a 
manner similar to metals. However, in planning layouts for 
stamped parts in these materials, there are a few things 
which must be remembered. 

Taking bakelite sheet for example; this material 
cannot be bought in rolls and to divide the standard size 
sheets into strips suitable for use in a punch press in the 
most efficient manner, much care and forethought should 
be given the layout of blanks in order to obtain the max- 
imum number of parts from the sheet. 

In Figure 6 we have a round part to be blanked out in 
a punch press. The problem in this case is to divide the 
sheet into strips of suitable sizes for use in the press. In 
laying out the parts in the strip it was found that a double 
row was the most economical and with this fact as a basis 
we find that in order to provide strips of the proper size 
from a standard size sheet we must first divide it into four 
equal parts by sawing. Each of the four strips of equal 
size must now be split into four equal parts by shearing 
and the resulting strips be found correct in width for the 
required double row of parts. 

The first division of the sheet is made by sawing, owing 
to the difficulty in handling the large sheet in the shear, and 
at this time it should be noted that an allowance must be 
made for the waste material in the saw slots. 
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The determining factor in the arrangement of strips to 
be taken from the sheet is the quantity of parts to be made. 
For example, providing the part was to be made in very 
small quantities, thus making the cost of the double row die 
prohibitive, the part would be laid out in a single row which 
would of course necessitate a different arrangement of 
strips in the sheet due to the smaller strip required. 

In a part layout such as we have pictured in Figure 
6, using bakelite as material, the factor for material waste 
between parts and between parts and edge must be made 
larger than customary in metal. In most cases the 
allowance is taken as one and one half times stock thick- 
ness and very satisfactory results are obtained in this 
manner. 

Much can be accomplished in cutting down waste material 
in layout blanks for strips of insulating material to be 
cut from standard sheets providing a little time is spent 
in deciding just how the job may be done most effi- 
ciently. Some concerns make up their layouts and order 
the raw material in sheets cut to a size which will accom- 
modate the particular work they are doing, however, this 
procedure is generally more costly owing to the higher 
price of raw material cut to specifications. 

In some cases it might be found advisable to purchase 
strips cut to accurate dimensions which would give the 
required blank by merely using a simple cut-off operation. 
In other cases it might be found that owing to the type 
of equipment at hand for cutting the raw material, blanks 
could be purchased cut to size cheaper than it could be done 
at the purchasers’ plant from the raw material. 

In Figure 7 is shown a layout for panels to be cut from 
insulating material purchased in standard size commercial 
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Figure 7 
In this layout of a panel, to be cut from insulating material pur- 
chased in standard size sheets, the arrangement of parts is dif- 
ferent from that of metal parts, because the blanks are obtained 
by sawing the sheet instead of shearing 


metal parts due to the fact that the blanks are obtained 
by sawing the sheet instead of shearing as is usually done 
with metal. 

In the layout as shown, a 38 x 38 commercial sheet is 
found to be correct for sixteen blanks and in dividing this 
sheet an allowance is made from the starting side to in- 
sure a clean edge on the blank. 

The allowance is shown on the top and left sides of the 
sheet and is figured in such a way that there will always 
be a scrap strip left from the minimum size of the sheet, 
both in length and in width. 
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Radio Patent 


Interchange Agreement 


An outline of the pertinent factors entering into the 
classification of patents relating to radio apparatus 
for interchangeable licensing 


LE Ror J. WILLIAMs* 


Chairman, Patent Committee, Radio Manufacturers Association 


ROSS licensing is not a new venture. It has been 

noticeably ‘successful for fifteen years in the auto- 

mobile industry and also among manufacturers of air- 
craft. It has been possible for us to follow literally the docu- 
ments of either of these industries except in general prin- 
ciples for our situation is somewhat different. 

In the automobile industry, for instance, all of the mem- 
bers of their association were engaged solely in the man- 
ufacture of complete automobiles. 
None were engaged in the man- 
ufacture of parts only, nor in 


capable of other uses except where the same are sold, 

licensed only for uses other than “radio purposes” in 

which cases the same are not to be regarded as radio 

devices hereunder. 

On Page 1, paragraph 3, there appears the following 
definition of “radio purposes” : 

(a) The transmission and/or reception by radio and/or 

by wire of news, music, pictures, speeches, sermons, ad- 
vertising, entertainment, educa- 
tional and/or similar matter and 
or any of them and/or combina- 


manufacturing activities unrelated 
to the building of automobiles. 

Therefore, the cross-licensing 
agreement of the automobile in- 
dustry covered all of the patents 
of the subscribers excepting those 
covering inventions involving a 
radical departure from the exist- 
ing art. 

The membership of the Radio 
Manufacturers’ Association  in- 
volves a variety of activities. 
Some are engaged solely in the 
manufacture of complete radio 
sets. Others are engaged solely 
in the manufacture of radio parts. 


NDOUBTEDLY the cross 

licensing agreement entered 
into by automobile manufacturers 
some fifteen years ago has done 
more for that industry than any 
other thing. By the same token it 
is anticipated that the cross licens- 
ing of radio patents will have the 
same stimulating effect on the 
manufacture of radio and _ re- 
lated radio apparatus. With this in 
view the Radio Manufacturers’ As- 
sociation has formulated an agree- 
ment in which various patents 
relating to radio have been classi- 
fied for licensing interchangeably 


tions of any of them only for the 
purposes of exhibition, entertain- 
ment and/or general instruction 
or education. 

(b) The electrical amplification 
of electrical energy for use in 
group address systems, phono- 
graphs, and/or for the purposes 
set forth in sub-division (a) of 
paragraph (3) of this Article 
(c) The adaptation of electric 
energy from electric light, heat, 
power, or traction lines and there- 
by supplying local energy to the 
elements, or any of them, of elec- 
tron discharge tubes and similar 





Some may be engaged in the man- 
ufacture of complete sets and ment. 
parts. Others may be engaged in 
either one of these activities and sie 
also in manufacturing or selling 
activities in the electrical art but unrelated to the radio art. 
It was the intention that the cross-licensing agreement 
of the Radio Manufacturers’ Association should cover only 
the manufacture and sale of radio devices and parts therefor, 
and to have no effect on the other activities of those adopt- 
ing the agreement. Therefore, the agreement opens with a 
statement of the purposes of the document, which are to avoid 
“the possibility of patent litigation between them over patents 
on or relating to radio devices, electric phonographs, group 
address systems and/or to parts and accessories therefor.” 
Then follows a group of definitions. On Page 2 appears 
a definition of “radio devices” as follows: 
(a) devices useful only for “radio purposes” and 
(b) devices especially adapted for “radio purposes’ but 


Abstracted from an article by Le Roi J. Williams, published in The 
R.M.A. News. 
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among those making radio equip- 


devices for the purposes set forth 
in paragraphs 3, 4, 5, 6 and 7 of 
this Article. Thus, there is a dif- 
ference between “radio devices” 
and “radio purposes.” 

It will be observed from the foregoing definitions that a 
“radio device,” which is the subject of the cross-licensing 
agreement, is one (including amplifiers and socket power 
devices for use with radio devices) that is especially adapted 
or useful for transmission or reception, either by radio or 
wire, of program or news material which is seen or heard 
“but only for the purposes of exhibition, entertainment 
and/or general instruction or education.” It will be ob- 
served that the definition of radio devices does not include 
transmission and reception of power, nor commercial com- 
munication either by wire or radio. Radio devices as de- 
fined, are limited to what is generally recognized as the pro- 
gram or entertainment field by wire or radio. 

As has been observed, there has been included within the 
scope of the cross-licensing agreement, group address sys- 
tems and phonographs because of their similarity in charac- 
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ter to radio devices. These are defined as follows in para- 
graphs 5 and 6 on Page 2: 
(5.) Group address systems means the combination of 
(a) Means for receiving and translating sound energy 
into electrical energy. 
(b) Means for the electrical amplification of electrical 
energy and 
(c) Means for converting electrical energy into sound 
energy. 
(6.) Phonographs means all apparatus for the repro- 
duction of intelligence from records in motion. 


Definitions of Classes of Patents 


CT~ HE patents which are the subject of the agreement are 
so-called radio patents, which according to the definition 

in Paragraph 8 of Page 2 means: 
“all Letters Patent (or claims thereof) of the United 
States, covering inventions used in, or in connection 
with radio devices, electrical phonographs and group 
address systems, except (a) design patents and (b) 
patents on raw materials and/or (c) any patents so far 
as the claims thereof cover inventions not applicable to, 
nor relating to radio devices, electrical phonographs 
and group address systems.” 

Then follows paragraphs 9 and 10 on the same page, with 
definitions of what are referred to as Class A Radio Patents 
and Class B Radio Patents, respectively. 

Class B Radio Patents which are the only patents under 
which cross-licenses are granted, are briefly defined as all 
radio patents not included within the definition of Class 
A Radio Patents. Therefore, it is of interest to observe 
the following definitions of what constitute the radio patents 
which are excluded from the operation of a cross-license 
agreement, namely: What are Class A Radio Patents? 
The contract defines them as follows: 

“A Class A Radio Patent means any of the ‘Radio 
Patents’ (or claims thereof) now or hereafter issued, of 
or under which the ‘Subscriber’ may now have, or 
hereafter acquire, ownership or control, or the right to 
grant, licenses or shop rights, to the extent of any 
claim or claims thereof, covering an invention which, 
in the opinion of the Board of Directors of the ‘Associa- 
tion,’ expressed in a resolution duly adopted at a regular 
or special meeting duly called, at which a quorum thereof 
was present and participated, or in case of appeal as 
hereinafter provided, in the opinion of the arbitrators 
appointed hereunder, is of an outstanding character, or 
the result of an inventive effort of a high order; rather 
than a mere improvement, variation, modification, or 
natural development of the existing art, resulting from 
an ordinary effort of the inventive faculty; provided (1) 
that such patent is duly reported to the ‘Association’ 
within the time and in the manner hereinafter provided, 
with a written request for the classification thereof as 
a Class A patent, accompanied by the affidavits here- 
inafter provided for; but any delay in the fulfillment of 
this last proviso may be expressly waived in writing 
by the ‘Association,’ provided such waiver is given with 
full knowledge of the material facts; and provided, (2) 
as to patents in which the ‘Subscriber’ may acquire 
ownership or control or the right to grant licenses or 
shop rights thereunder after March 1, 1928, that such 
invention is developed within the ‘Subscriber’s’ organiza- 
tion, that is to say, is devised and worked out by one or 
more agents or servants (including officers) of the ‘Sub- 
scriber,’ while employed in or about the ‘Subscriber’s’ 
business.” 

The idea of excluding from the operation of the cross- 
licensing agreement a group of patents (known in this 
agreement as Class A Radio patents) covering inventions 
“of an outstanding character, or the result of an in- 
ventive effort of a high order; rather than a mere im- 
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provement, variation, modification, or natural develop- 
ment of the existing art, resulting from an ordinary 
effort of the inventive faculty’; 

is closely patterned after, but is more liberal than a similar 
provision of the automobile cross-licensing agreement. 

During almost fifteen years of operation under the auto- 
mobile cross-licensing agreement, so far as is known, no 
patent in the automobile industry has been so classified 
as to be excluded from the operation of the agreement. It 
should be observed, however, that the automobile cross- 
licensing agreement provided that in order for a patent 
to be so classified, it must cover an invention involving a 
radical departure from the existing art. 

This is a higher standard than in the radio agreement. 
Another substantial difference between the automobile pro- 
vision and the radio provision, is, that the former has 
a requirement that in order for patents to be excluded 
from the operation of the agreement they must cover in- 
ventions developed within or by a Subscriber’s organiza- 
tion. The radio provision requirement of this character 
applies only to inventions acquired or controlled after 
March 1, 1928. 

It will be observed that the radio provision covering 
Class A Radio Patents is more liberal in favor of so 
classifying unusual inventions than is the automobile cross- 
licensing agreement. This is in accordance with the recom- 
mendation of one of the high officers of the National Auto- 
mobile Chamber of Commerce, 

Radio patents will be classified as Class A by the Board 
of Directors of the Association after proper hearings. In 
case of a decision unfavorable to the owner of the patent, 
an appeal is provided for to an arbitration board consisting 
of one appointed by the Association, one by the Subscriber, 
and the third to be chosen by the Subscriber from a list 
of not less than three disinterested persons submitted by 
the Association. 

Paragraph B of Article II, Page 3 of the contract, pro- 
vides that no subscriber will be required to grant a free 
license when it would violate “the legal or equitable rights 
of any other person, firm or corporation.” In other words, 
when a subscriber is required to pay royalties to others 
under any of his patents, such a patent would not be the 
subject of a royalty free grant under this agreement, 


Application of Cross-Licensing Agreement 
¢JQARAGRAPH D1 of Article II provides that the cross- 


license applies only for use 

“in radio devices, electrical phonographs and/or group 
address systems, and/or parts and accessories therefor, 
and that when licensed parts and accessories which are 
manufactured thereunder are adapted for uses other 
than in radio devices or for use in electrical phonographs 
and/or group address systems, the license to sell shall 
be limited to sale for use only in radio devices, elec- 
trical phonographs and/or group address systems, and 
for sale only to manufacturers of radio devices, electrical 
phonographs and/or group address systems, and likewise 
to jobbers, dealers and the retail trade.” 

The foregoing provision means that when parts or ac- 
cessories which might be used in radio devices, phonographs 
and group address systems are also adapted for use in de- 
vices unrelated to radio, they do not carry a license when 
sold for employment in such other devices. It also pro- 
vides that when parts, as such, are sold for use in radio 
devices, electrical phonographs and/or group address sys- 
tems, that such parts are licensed only when sold to cross- 
licensed manufacturers of radio devices, electrical phono- 
graphs and/or group address systems, or to jobbers, dealers 
and the retail trade. The purpose of this provision, of 
course, is to protect Subscribers in their respective patent 
rights in activities unrelated to radio. 
(Continued on page 70) 
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GLASS and Its 


lectrical Uses 


By WILLIAM CRAWFORD HIRSCH 





No. 12 of a Series of Articles 
on Common Materials 


Glass is used in a widely scattered list of electrical 
products, ranging from flashlight lenses to battery 
and spraying outfit jars 


ONG before the birth of the electrical industry ex- 

perimenters in the realm of frictional phenomena 

visioned glass as an indispensable material in cre- 
ating electrical energy, polished glass furnishing the posi- 
tive and rough glass the negative in their mental picture 
of generating electricity. If the development of dynamic 
electricity has played havoc with the dreams of these early 
investigators, it has in no wise affected the importance of 
glass as an electrical material. In fact, electrical uses of 
glass have multiplied impressively in the last few years. 
Long in use as an insulator for pole line distribution of 
electrical energy for low voltages, recent progress in the 
technique of glass manufacture has resulted in placing on 
the market insulators that will give satisfaction in operat- 
ing voltages up to 50,000 volts. Perhaps the greatest im- 
petus to research by glass technologists with a view to 
broadening the use of their product in the electrical indus- 
try has been the consumption of glass in radio receiving 


Vacuum tubes consume much of the glass utilized in the electrical 
industry. An amateur transmitting tube, shown at the left, illus- 
trates the use of glass in that particular line. In the above cen- 
tral view is the story of glass consumption im radio tubes. The 
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sets. The current rate of consumption of radio tubes is 
estimated at 100,000,000 a year. Production of incandescent 
lamps is mounting by leaps and bounds. In the lighting 
fixture field, glass not only finds more and more employment 
in domes and shades, but also in decorative ornaments, A 
very large outlet in the aggregate for glass is found in a 
widely scattered list of electrical uses, ranging from flash- 
light lenses to electrical refrigerator fronts and from elec- 
trodes for electro-therapeutic appliances to battery and 
spraying outfit jars. 

Glass is a generic designation for a class of products, the 
mineral constituents of which are fused by heat. All com- 
mercial glasses have sand as their chief ingredient. The 
silica content of the sand determines to a marked degree 
the quality of the finished glass, and for that reason the 
highest possible degree of purity is exacted from sand. 
Some quartz rock formations yield a sand that contains 
from 98 to 99 per cent silica, but deposits as pure as these 





Courtesy of Radio Corp. of Ame 21 and estinghouse Lam} 


machine in the lower central portion ts a glass stem-fitting ma- 

chine. The machine at the right shows how hot cut flares are 

made for the basic structure of radio tubes. The rate of con- 
sumption of radio tubes is estimated at 100,000,000 a year 
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Courtesy of Whitall Tatum Co. 
Long in use as an insulator for pole line distribution of electrical 
energy for low voltages, progress in glass manufacture has devel- 
oped insulators which can be used in operating up to 50,000 volts 
are not too plentiful. The impurity against which glass 
manufacturers are always on guard is iron, and more than 
a trace of this element is frowned upon in glass sand 
Uniformity of grain size is another important factor. Glass 
sand is carefully washed and usually graded. West Vir- 
ginia, Illinois, Pennsylvania and New Jersey are the chiet 
sources of supply for glass sand. 

Next in importance as a glass-making raw material 1s 
soda ash, salt cake being used in the manufacture of some 
glasses as an alternative source of sodium carbonate. Lime 
in suitable quantities is introduced into most glasses with 
a view principally to hardening the product, either burned 
lime or limestone being used, Other raw materials used 
in glass-making vary largely according to the product. Coal 
is introduced into plate and sheet glass mixtures in powdered 
form as a reducing agent. Feldspar is widely used in the 
production of illuminating glassware, the alumina content 
of that mineral being considered beneficial to the tensile 
Fluorspar is used as a flux to im- 
Cryolite, mined in 


strength of the glass. 
prove transparency and _ brightness. 
Greenland, finds wide employment in illuminating-ware be- 
cause it tends to eliminate red rays and intensifies the 
opacity of opal glass. Barium, in the form of carbonate, 
furnishes an important property to lighting glassware, that 
of heat resistance, and also increases brilliance of finish. 
Lead, frequently in the form of sublimed litharge, is called 
upon to contribute chiefly refractoriness. This explains 
why cut glass is usually a so-called lead glass. Zinc oxide 
plays an important role in glasses that are called upon to 
undergo sudden temperature changes. Borax comes in for 
extensive use as a heat-resisting agent in glass mixtures, 
enhancing also the optical properties and the durability of 
certain glasses. Arsenic is used in some glasses as a de- 
colorizing medium. 

The foregoing list of glass-making raw materials is by 
no means complete, but merely names the most important. 
Each has its definite mission in the production of special 
purpose glasses and the quality of these depends to a large 
extent upon the batch formula properly interpreting the 
demands made upon the finished product and the close 
control of raw materials as to chemical purity and physical 
uniformity. To these raw materials must be added a long 


list of coloring agents that are available to the glass tech- 
nologist, running the gamut from precious gold and silver 
to humble iron. 


These metallic salts find employment both 
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in the batch as well as in decorative effects that are super- 
imposed on art glassware. A _ gold-tin precipitate, known 
as purple of cassius, and nitrate or carbonate of silver fur- 
nish very popular colors. Cobalt, chromium, copper, cad- 
mium, manganese, selenium, uranium are a few of the 
metallic substances that are used to impart color to glasses. 
3y skillfully blending them an unlimited range of shades 
and nuances is made available. Tin and antimony are also 
used, the latter in conjunction with other opacifving agents 
in the production of opal glass. 

The raw materials that constitute the glass batch are 
fused in a furnace. There are two types of furnaces—pot 
furnaces and tank furnaces. In the former the glass is 
melted in pots or crucibles, while in the latter melting 
proceeds in the tank itself, Glass tanks range from so- 
called day tanks, which can be operated intermittently and 
are adapted to the production of specialties, to tanks with 
a capacity of 100 tons per day with innumerable mechanical 
refinements. In the picturesque language of the glass in- 
dustry, the part of the tank where the raw materials are 
received before they enter the melting chamber proper is 
known as the “dog-house.” Tanks may have either a single 
or a double “dog-house.” Whether the batch is melted in 
a pot or tank furnace, depends entirely upon the character 
of the ware and the quantities involved. The frequently 
encountered statement that cheap glassware is made _ in 
tanks and high-grade ware in pot furnaces is one of those 
glittering generalities that have altogether too many ex- 
ceptions to justify their being accepted as the rule. 

From the melting furnace the mass emerges ready for 
whatever shaping process it is to undergo. This may take 
the form of blowing, pressing, rolling or drawing, the 
latter being in part a blowing process used in the manu- 
facture of small-diameter tubing. The mechanical replace- 
ment of many of the traditional manual operations of the 
glassmakers’ craft is not only responsible for the obsoles- 
cence of much equipment, but also for that much of the 
trade's nomenclature. In fact, mechanical developments 
within the last few years have played havoc with some of 
the orthodox definitions for important processes and prod- 
ucts. The latest method for drawing flat sheets of glass 
vertically from the tank, by what is known as the Fourcault 
process, has so much in common with the rolling of plate 
glass, so far as the properties of the finished product are 
concerned, that, aside from the polish that is given to plate 
glass before it is marketed, the boundary lines between the 
two divisions of flat glass have become very narrow. 


In “hand-blowing,” which continues to some extent by 








Courtesy of Edison Lamp Works 


Dense yellowish opal glass is used about the lamps of the semi- 

direct wall unit illustrated at the left and as a small reflector 

under each lamp. A decorative glass shield is employed in the 
semi-indirect wall bracket shown at the right 
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the side of machine-blowing, the glass blower gathers the 
mass from the tank on the blow-pipe and rolls it over the 
marver, a flat stone, thereby forming it into a somewhat 
regular and solid shape. Blowing into his pipe, he extends 
it into a bulbous mass, known as a parison. Deftly he rolls 
the parison on the marver, shaping it to the desired form. 
The blow-pipe is removed from the shaped piece which is 
then placed in a parison mold, annealing in a_ so-called 
lehr, a heated compartment through which the ware travels, 
following for the purpose of removing strains. 

From this very much condensed description of the method 
of “hand-blowing” it must not be assumed that any of the 
mass products used in the electrical industry, such as in- 
candescent lamps and radio tubes, are made by so primitive 
a procedure. Special machines have been perfected for 
these and they are really self-contained automatic units, 
molten glass being supplied in a steady stream to the molds 
from which the lamps and tubes travel into and out of 
annealing chambers. The mechanical blowing of glass can 
not be said, however, to have done away with the more or 
less manual shaping of numerous glass products that find 
use in the electrical industry. These products are fash- 
ioned from glass tubing. The latter is automatically blown 
on a machine that draws the glass from the pot, but the sec- 
ondary products are obtained with the aid of the blow-pipe, 
the tubing being reheated and then fashioned into such 
shapes as miniature lamps and glass letters for signs. 

A good deal of hollow glass is pressed instead of blown 
The feature of the pressing process is the forcing of a 
layer of glass into contact with a mold by the pressure of 
a mechanically-actuated plunger. Some of these automatic 
presses accommodate eight molds around a circular table 
which the plunger traverses as the table rotates, a feeding 
device filling the molds before the descent of the plunger. 

Formerly all sheet glass was drawn in the form of cylin 
ders which were then flattened and annealed. The Four 
cault process has done away with this, the sheets being 
drawn flat from the tank. More and more of the sheet 
glass plants, not only in the United States but in other 
glass-producing countries, are being mechanized, and hand- 
production of sheet glass will soon be a thing of the past. 
Relieved of much of its former cumbersome production 





Courtesy of Edison Lamp Works 
This semi-indirect unit employs glass in a design which is a 
departure from the conventional type. In this unit the glass is 
formed in a continuous ring-shaped reflector, which contains 
four lamps 
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Courtesy of Edison Lamp Wor 


An attractive lighting unit of the semti-indirect type for residen- 
tial use is made of glass formed in an acanthus leaf design 


methods the sheet glass industry has within the last few 
years been able to devote its energy toward the develop- 
ment of quality products. Aside from the fact that ultra- 
violet and infra-red light waves are being studied with a 
view to embodying in glass properties that will benefit 
health, the important feature from the electrical manu- 
facturer’s viewpoint is that glass manufacturers are today 
anxious to supply a product uniform in transparency, free- 
dom from blemishes, and of one and the same thickness, 
matters of the greatest importance in instrument dials. 

A relatively recent development is the introduction of the 
so-called continuous process in the manufacture of plate 
glass. This provides continuous operation from the time 
the molten glass leaves the tank at 2000 deg. Fahr. to the 
smoothing and polishing of both sides of the plate. 

The use of glass, clear and silvered or otherwise, orna 
mented, in lighting fixtures has increased considerably 
the last few years. The modernistic tendency has created 
a wide market for panels, Ornamentations are provided 
by smoothing and polishing of corners, beveling, cutting, 
embossing, and numerous other decorative processes 

Vitrified silica, while not strictly speaking a glass, pos- 
sesses great thermal endurance, and both in the transparent 
and milky form, finds employment in some electrical uses, 
especially in the form of lenses in connection with ultra- 
violet ray apparatus. 

The manufacturer of a proprietary line of glassware lists 
the following properties for his products: 

Dielectric Strength—35 Kv. per 100 mil. thickness 

Dielectric Constant—4.48 (30,000 cycles). 

Phase Angle Difference—0.160 (30,000 cycles) 

Power Factor—0.28 per cent (30,000 cycles). 

Electrical Resistivity (Volume )—Greater than 1014 ohm- 
S..Gi 

Electrical Resistivity (Surface)—At 34 per cent hu- 
midity, 1014 ohms; at 84 per cent humidity, 14 x 108 ohms. 

It has been previously shown that batch ingredients have 
a vital bearing on electrical, thermal, and mechanical prop- 
erties of glass. Of probably just as marked influence on 
the properties of the glass is the annealing process to 
which the glass is subjected after it has been shaped, 
especially so on heat resistance. 








rogress 1n Generator 
Design and Practice 


Great changes have been made in the construction of 
electrical equipment in the past few years, due to 
developments in the art of cutting and welding* 


ufacturers of electric generators in which develop- 

ments in their construction were described the Allis- 
Chalmers Manufacturing Company says in part that during 
the past year there has been built a number of generators 
and motors having parts such 
as stator yokes, bases, rotor — 
spiders, and bearing pedestals 
for roller bearings  con- 
structed of electrically-welded 
steel parts. There is at 
present under construction a 
25,000-kw., 143-r.p.m. hori- 
zontal waterwheel generator, 


F N a series of statements prepared by representative man- 


whose stator yoke will be 
electrically welded through- 
out, This yoke will have an 


outside diameter of 26 ft. 
58.000 Ib. 

Experience so far with welded frames and bases has been 
quite satisfactory, there being a considerable saving in 
pattern work and pattern storage, and it is expected that 
the use of this type of construction will undoubtedly become 
very general. Although the frames made from structural 
shape and steel plate have ample strength, there is danger, 
if care is not taken in the design, that sufficient stiffness and 
rigidity will not be obtained. In fact, cast iron has definite 
advantages from the point of view of rigidity, but there 
is no reason why welded frames cannot be so designed and 
braced that they will be equally good in this respect. Ex- 
amples of the new type of construction are illustrated in 
Figures 1 and 2. 


and will weigh approximately 


Generators with One Guide Bearing 

FY spmmegsion the past year there have been completed and 

put into operation three large hydroelectric generators, 
which are of interest in respect to their mechanical design. 
They are believed to be the largest machines in operation 
of the so-called umbrella type. 
rated at 27,500 kv-a. and 90 
22,500 kv-a. and 75 r.p.m. 
cuide bearing each, 


Two of these machines are 
r.p.m., rated at 
These machines have only one 


and one is 


and both the thrust bearing and the 
cuide bearing are mounted under the rotor. There being 
no upper bridge, the whole weight of the rotating parts is 
carried by the spider under the generator. 

Generators of this type are specially suitable for semi- 
outdoor power stations, and it is possible, by mounting the 
grenerators outdoors and covering them with sheet-steel 
enclosures, materially to reduce the cost of the power house. 


*Abstracted from a report of the Electrical Apparatus Committee of the 
National Electric Light Association, as prepared for the year 1927-1928, 
under the auspices of its Generating Stations Subcommittee 
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The accompanying article, which 
sented in three installments and in the form 
of statements by representative manufac- 
turers, is intended to show developments in 
the construction of generators for the year 
1927-1928, which were made possible by de- 


velopments in the art of cutting and welding 


With this design it is also possible readily to obtain access 

to the stator winding merely by lifting the rotor off the 

shaft, with the bearings and other parts left in place. These 

machines operate fully as well mechanically as those of the 
conventional double-guide-bearing design. 

the — single-guide-bearing 

design is best adapted for 


, large moderate-speed units, 
is pre- which have rotors of large 
diameter. The design, hew- 


ever, is not suited to large 
high-speed generators, which 
have rotors of relatively 
small diameter and 
siderable axial length, since 
it is not possible to place the 
guide bearing sufficiently 
high to keep the overhang of the rotor with respect to the 
bearing within safe limits, and at the same time to have 
the thrust bearing in a readily accessible location. 


con- 





Figure 1 
A split welded-steel yoke for a 1100-hp. Allis-Chalmers 
chronous motor that was constructed for the West Penn Cement 
Company, which shows recent developments in frame construction 
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In large generators, and particularly in those operating 
at 6600 and higher voltages, “Class B” (mica) insulation 
is recommended for the stator coils, even if the operating 
temperature is within the limit for “Class A” (fabric) 
insulation. The longer life of the mica insulation and its 
ability to resist damage from corona make it desirable 
in large units regardless of temperature. Extensive tests 
have shown that an asphaltum-base varnish or binder is 
superior to shellac or linseed-oil varnish for stator coil in- 
sulation, and mica coils are now made with this type of 
varnish exclusively. Life tests have shown that the asphal- 
tum-base material is not affected by corona to anywhere 
nearly the same extent as shellac, which, in the course of 
long-continued operation, is likely to disintegrate. Another 
advantage of the asphaltum material is that it retains its 
flexibility, not becoming as hard as shellac or linseed-oil 
varnishes. 


Transposed Armature Conductors 

YENERATORS have not been built for voltages higher 
G than 15,000. So far as generators themselves are con- 
cerned, higher voltages are not desirable, but, in order to 
limit the current handled by oil circuit breakers, there has 
been a demand for higher voltages in machines of very large 
capacity. Such machines can be built, although, of course, 
thickér insulation is necessary, and less efficient utilization 
can be made of the slot space. It is also necessary to take 
special precautions as regards corona. It would seem that 
more consideration might be given, in attempting to limit 
the current handled, to subdividing the output from large 
units by using windings of more than one circuit per phase 
and thereby reducing the current by half or more. 

During the past two years a number of machines have 
been built with transposed armature conductors. Such an 
arrangement is advantageous for large units, and also for 
smaller units wound for low voltage and high current. In 
large four-pole machines where only four parallel circuits 
are available the depth of conductor becomes so great that 
some form of transposition is desirable in order to reduce 
the eddy-current losses and heating, but it is not advisable 
to introduce the complication and expense of transposed con- 
ductors in the case of machines where the eddy-current loss 
can be kept within conservative limits by the use of mul- 





? 


Figure 2 


Another example of new construction methods in a welded plate 
yoke for a 25,000 kv-a. Allis-Chalmers waterwheel generator 
which was built for the city of Los Angeles 


Electrical Manufacturing 65 


tiple circuits, as can be done, for example, in most water- 
wheel generators. Another advantage of the transposed 
conductor is that it reduces the number of turns per coil 
and, therefore, the number of conductors per slot, thereby 
making the machine less liable to breakdown between turns. 
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Figure 3 
The Brown-Boveri segmental thrust bearing construction of the 
separately pivoted segment type, designed for operation at high 
speeds and to withstand thrusts up to 500 tons 


As stated previously, large generators can, if desired, be 
built with divided circuits, thereby reducing the output of 
any one winding. Where such divided circuits are used, it 
is necessary to employ protective means to insure against 
overloading any one of the circuits in case of trouble. 

The American Brown-Boveri Corporation states that up 
to the present time use has not been made of structural steel 
to any great extent. 

In the effort to minimize capital outlay for power stations, 
the tendency is always toward larger units and higher speeds 
and the construction of alternators has been forced to keep 
pace with this progress. 


Large Capacity Waterwheel Generators 
7 ane improvements in design have led to the de- 


velopment of high-speed, steam-driven turbo-genera- 
tors of large capacity. A machine rated at 32,500 kv-a. and 
3000 r.p.m. has been placed in operation, and two machines, 
each rated at 40,000 kv-a. and 3000 r.p.m., are now under 
construction. 

Improvements have similarly led to the development of 
waterwheel generators of large capacity. Contrary to Amer- 
ican practice, machines having horizontal shafts are often 
preferred to the vertical type in foreign countries. The 
largest single-phase alternators ever built of such low fre- 
quency as is sometimes required for railway work have 
been constructed for the Swiss Federal Railways and in- 
stalled in the Barberine Power Station. These units are 
rated at 10,000 kv-a., 15,000 volts, 16 2/3 cycles per second 
and 333 r.p.m. Figure 4 shows that the stator of one of 
these machines is supported on rollers in such a manner that 
it may be easily rotated for inspection or repairs. 
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With respect to hydroelectric units with vertical shafts, 
one of the most important components is the thrust bearing, 
which has to carry the weight of the rotating parts of both 
alternator and turbine, together with the hydraulic thrust 
on the latter. Thrust bearings for this purpose are made 
of two types. For moderate loads and low speeds the de- 
sign is suitable in which the running surfaces are of one 
piece and are spherically seated. For thrusts up to 500 
tons and for high speeds the usual one-piece bearing sur- 
face is replaced by a number of separately pivoted segments. 
Such a bearing, for a pressure of 350 tons and 100 r.p.m., 
is shown in Figure 3. 

The segments are supported somewhat eccentrically and, 
when the shaft is running, take up such a position that a 
wedge-shaped oil film forms between each segment and the 
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1 three-phase Brown-Boveri alternator with a movable stator, 
showing how the stator is supported on rollers so that it may 
be revolved to facilitate inspection and repairs 


surface of the thrust collar on the shaft. In this way con- 
tact of the surfaces is prevented and friction losses are made 
extremely small. The load is uniformly distributed be- 
tween segments in a most effective manner by means of steel 
balls, as is also shown in Figure 3. The lower bearing 
bracket is provided with supporting bolts, upon which the 
rotor can rest after it has been raised for inspection or re- 
pairs. Several different designs have proved that bear- 
ings of this type are completely reliable under the most un- 
favorable conditions, even at speeds as low as those which 
occur during starting and slowing down. 

Under certain conditions, such as when the speed of 
the waterwheels is low and direct-coupled generators would 
be too costly or too large, it may be advantageous to employ 
geared drives. Modern spur gearing is suitable in such 
cases for very high powers and large ratios, but the ap- 
plication of bevel gears in this respect is very limited. It 
is possible, for example, to drive a generator at 1000 r.p.m. 
from a turbine running at 100 r.p.m. As the cost of the 
gearing is considerable, it must be carefully investigated in 
every case whether geared drive or direct coupling is the 
most advantageous. It has generally been found that gear- 
ing should be employed when the output exceeds 1000 to 
2000 kw., and the turbine speed is as low as 80 to 100 r.p.m. 


Developments in Insulation 


HE insulation used is the result of research and ex- 
perience extending over many years, and insures the pro- 
duction of coils capable of meeting the strictest require- 
ments, both electrically and mechanically. The impregna- 
tion process in particular prevents the ingress of all air and 
moisture, and thereby eliminates all danger of the forma- 
tion of ozone. The solidarity obtained by the impregnation 
and pressing processes obviates any tendency of the indi- 
vidual conductors to become loose and consequently to vi- 
brate. 
The final layer of insulation consists of a micanite sheath 
on the straight portions and several wrappings of varnished 
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tape on the coil heads. The former is made up of mica- 
folium, a thick, tough paper faced with flakes of mica. 
Shellac is used only for the micafolium wrapper, the im- 
pregnation of the coil before the wrapper is put on be- 
ing done with a bitumen-base insulating compound. ‘This 
compound is also used for impregnating the coil heads. 

Insulation of this type is used on all steam-driven turbo- 
generators, except low-speed units of low voltage, which 
are provided with “Class A” insulation. It is recommended 
for continuous service at all temperature rises up to 75 
deg. cent. above an ambient temperature of 40 deg. cent., 
and has proved to have a very long life. 

A great deal of experience has been had in the building 
of high-voltage generator windings. As early as 1910 five 
three-phase generators, each rated at 3000 kv-a. and 17,600 
volts, were built for the Bernese Power Supply Company 
of Switzerland, and are still in satisfactory operation, Nu- 
merous generators for this voltage have since been built, a 
noticeable example being the single-phase railway alter- 
nators previously referred to. These machines have been 
in operation since 1920 at 16,000 volts, with one pole perma- 
nently grounded, and are subjected to all the voltage surges 
coming in over the contact line, which is fed directly from 
the power station without intermediary transformers. 


Developments in Bar Windings 


N the case of high-voltage windings, particularly when 
jp pole is earthed, and in the case of windings designed 
ior a test voltage of three or more times the rated voltage, 
unless precautionary measures are taken, it is inevitable 
that the air dielectric in the slight spaces remaining between 
the coil insulation and the slots will be overstressed and 
will consequently be the source of discharge effects. By way 
of remedy, the insulating sheath of the coil is provided 
with a coat of conducting varnish, shunting the air space 
between coil insulation and stator iron. 

Conditions are particularly severe in the case of traction 
alternators, such as those previously mentioned, where, on 
account of the unfavorable flux distribution, discharges 
endangering the coil insulation are likely to occur at the 
edges and the corners of the teeth and the clamping plates 
in the neighborhood of the points where the conductors leave 
the iron. In order to prevent such discharges, the coils of 
the machines of this type are provided, at the points where 
they leave the core (Figure 5), with a narrow conducting 
sheath (c) of tin-foil, over which a sleeve of conducting 


(Continued on page 70) 








Figure 5 
The construction employed for Corona-cffect protection on a 
Brown-Boveri high tension alternator is shown at (c) 
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Whats NEMA Doiner 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 
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Phenomenal Increase Shown 
in Radio Tube Sales 


In 1928 the retail sales of radio tubes to- 
talled $110,000,000. This tremendous busi- 
ness directly reflects the value of the 
standardization work of the vacuum tube 
section of the National Electrical Manu- 
facturers Association. Sales of tubes have 
maintained a steady and rapid rate of in- 
crease since 1919, when sales totalled only 
$300,000. In 1922 tube sales reached $6,- 
000,000 and jumped to $17,000,000 the fol- 
lowing year. The succeeding years’ totals 
reached 36, 48, 58 and 67 millions in 1927. 
The last year’s figure of $110,000,000 rep- 
resents a much greater proportional sale 
of tubes due to lower average cost per 
tube. 

Although there are more than eighty 
manufacturers of radio tubes in produc- 
tion today, the explicit definition of types 
of vacuum tubes contained in the Nema 
standards, which are published as part of 
the fourth edition of the Nema Handbook 
of Radio Standards, has protected the 
general public and greatly assisted the 
industry in sales development. The stand- 
ards of that section include engineering 
definitions, vacuum tube bases, measure- 
ments, tube characteristics, rectifier tube 
base connections and rectifier tube char- 
acteristics. By the standardization thus 
fostered any purchaser can use any make 
of vacuum tube with any make of set. 

The Nema vacuum tube section is func- 
tioning under the chairmanship of George 
Lewis of the Arcturus Radio Company. 


Wiring Devices Groups Plan 
Divisional Set-Up 

The attachment plug, snap switch, lamp 
receptacle and socket, fuse, and knife and 
enclosed switch sections unanimously voted 
at the January meeting in favor of the 
organization of a Wiring Devices Divi- 
sion to include these sections. C. L. 
Nicholson II, Pass & Seymour, Inc., was 
elected temporary chairman of the divi- 
sion, and O. H. Van Amburg, General 
Electric Company, temporary secretary, 
pending formal organization of the divi- 
sion at the time of the annual meeting, 
when it is expected the divisional set-up 
of the Association (based on the revised 
constitution and by-laws) will be definite- 
ly settled by the board of governors. 

The various wiring devices sections at 
their January meetings appointed Trade 
Extension Committees to draft proposed 
trade practice rules of interest to their 
respective sections for submission to the 
member companies, with the understand- 
ing that if all sections in the Wiring De- 
vices Division voted favorably on the ques- 
tion, a Federal Trade Practice Conference 
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would be requested for the division as a 
whole. If a favorable agreement cannot 
be reached by the division, it was voted 
that the sections would proceed with rules 
applicable to their respective sections. 


Instrument Standards Sponsored 


by Nema and A. I. E. E. 


Nema has now been made joint spon- 
sor with the American Institute of Elec- 
trical Engineers, for the development of 
standards on electrical measuring instru- 
ments. The following scope has been ap- 
proved for that activity: 

Definitions, classifications, rating, meth- 
ods of test, construction details for A. C. 
and D. C. ammeters, voltmeters, watt- 
meters, reactive volt-ampere meters, power- 
factor, reactive-factor, phase-angle meters 
and synchroscopes, but not including curve 
drawing, contracting, low precision or spe- 
cial instruments. 

Nema has also been made joint sponsor 
with the A. I. E. E. for the development 
of the standard on rolled threads for 
screw shells of electric sockets and lamp 
bases. 


Conference Committee Selected 
by Carbon Arc Lamp Section 


\n industry conference committee on 
carbon arc lamps has been appointed by 
the chairman of the carbon are lamp sec- 





NEMA Events 


Carbon Are Lamp Section—April 
12-13, Chase Hotel, St. Louis. 

Casualty and Fire Prevention Com- 
mittee.—April 16, 10 a. m., Nema 
office. 

Welding Section.—<April 17, 9 a. m., 
Union Club, Cleveland. 

Standards Committee.—April 17, 
10 a. m., Nema office. 

Finance Committee of Nema.— 
April 18, 9:30 a. m., Nema office. 

Industry Relations Committee.— 
April 18, 11 a. m., Nema office. 

Transformer’ Section. April 19, 
French Lick Springs, French Lick, 
Ind. 

Executive Committee of Nema.— 
April 19, 10 a. m., Nema office. 





Policies Division of Nema.—May 
18 and 20, The Homestead, Hot 
Springs, Va. 

Nema Spring Meeting..-Week of 
May 20, The Homestead, Hot 
Springs, Va. 

Overhead Trolley Lines Section. 
June 3, Montreal, Canada. 











tion, consisting of C. M. Graves, National 
Carbon Company; L. S. Kubiac, Photo- 
genic Machine Company; M. J. Wohl, 
M. J. Wohl & Company. The Under- 
writers’ Laboratories has appointed these 
men to serve also as the manufacturers’ 
representatives on their industry confer- 
ence. 

At its February meeting the carbon arc 
lamp section voted unanimously in favor 
of requesting a Federal Trade Practice 
Conference, and appointed a committee 
consisting of C. W. Jameson, Atlas Elec- 
tric Device Company; W. E. Doty, Sani- 
tarium Equipment Company, and Paul E. 
Johnson, Paul E. Johnson, Inc., to sub- 
mit definite rules for consideration at the 
next meeting of the section. 


Carbon Section Will Invite 
Guests to Meetings 


The carbon section recently held a very 
interesting meeting at the works of the 
General Electric Company, Schenectady, 
N. Y. The section has decided to supple- 
ment its regular meetings by an occa- 
sional guest or industry meeting, to which 
an invitation will be extended to the car- 
bon specialty manufacturers and the brush 
cutter representatives, in order that they 
may be acquainted with the work the sec- 
tion is endeavoring to accomplish. 

The section has nominated H. C. Mills, 
Morganite Brush Company, Inc., chair 
man; H. B. Eynon, Pure Carbon Com- 
pany; P. R. Roberts, Le Carbone Com- 
pany, as representatives of the section to 
serve on a joint sections committee of 
the motor and generator section on sim- 
plification and standardization of carbon 
brushes. 


Breaker Scope Is Defined 
for Small Circuit Group 


The scope of the small circuit breaker 
group of the air circuit breaker section, 
which was recently organized, has been 
defined to include: 

\ny breaker designed for use on branch 
lighting and appliance circuits of 15 and 
25 amp. capacity, 250 volts maximum; 
panel board branch breakers of 15, 30 and 
60 amp. capacity, 250 volts maximum; 
service entrance breaker up to 250 volts 
maximum capacity for D. C. and single 
phase up to 250 volts maximum, with or 
without meter test facilities, shall be con- 
sidered as being governed by the small 
air circuit breaker application rules. 


The Panelboard and Distribution 
Board Section has voted in favor of a 
Federal Trade Practice Conference. 
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Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 
out policies and plans for production and marketing 


Great Britain’s Trade 
in Electrical Equipment 


Total imports of electrical goods and 
apparatus into Great Britain during 1928 
increased 10 per cent over 1927. The use 
of domestic electric refrigerators is gain- 
ing due to the food protection laws. The 
increased use of fractional horsepower 
motors is dependent upon domestic elec- 
tric refrigerators. Household electric ap- 
pliances had a record year, with American 
vacuum cleaners, washing machines, irons 
and fixtures finding a ready sale and pros- 
pects gor rd. 


No Market for Refrigerators 
in Bolivia 

It is reported that no automatic re- 
frigerators are in use in the Republic of 
Solivia, neither is there believed to be 
any demand for a household appliance of 
this sort, for the reason that the principal 
cities are situated at an altitude of from 
7,500 to 12,500 ft. above sea level. The 
result is that the climate is cool through- 
out the year, and refrigeration of food 
products is ordinarily not required. 


Market for Storage Batteries 
in Lithuania 


A small but steadily growing market 
for storage batteries exists in Lithuania. 
Although neither the number of radio sets 
nor that of automobiles is large in com- 
parison with western European countries, 
sales of both of these commodities are 
gradually increasing. Practically all radio 
sets are battery operated since differences 
in the kinds of electric current have almost 
eliminated the sale of sets equipped with 
battery eliminators. 

The chief competition is encountered 
from a German-made battery of low price. 
\t present the only American storage bat- 
teries on this market are used in auto 
mobiles, but there exists a good though 
small market for batteries for use with 
radios, and American manufacturers who 
can meet the prices of the German battery 
referred to should take steps to secure 
representation. The sale of radio sets is 
gradually increasing, and the presence of 
American batteries would establish their 
reputations and be of value at a time when 
the market has developed 


Conditions in France 


There has been no marked change in 
the favorable business conditions that have 
existed in France for some time. The iron 
and steel production has been maintained 
at a record figure, and the cold weather 
has intensified the demand for coal. The 
engineering trades are fully employed and 
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further advance is only hindered by the 
labor shortage. Manufacturers of mining 
equipment, machine tools and railway spe- 
cialties are operating at capacity produc- 
tion. Prospects for sales of agricultural 
implements are exceptionally good. Rail- 
way car builders have recently received 
heavy orders, and hardware manufacturers 
are enjoying brisk business. 


Stocks of Fans Decreased 
in Australia 


A record season in Australia has prac- 
tically decreased stocks of electric fans 
due to hot weather, according to reports of 
the Electrical Equipment Division of the 
Department of Commerce. The installation 
of electric ranges is increasing,’ and there 
is a steady demand for electric irons, ket- 
tles, toasters, cleaners and refrigerators. 


Consumption of Electricity 
Increases 


The total capacity of prime movers (that 
is, water wheels, steam engines, turbines 
and internal combustion engines) in pub- 
lic utility plants, factories, mines and quar- 
ries in the United States on Jan. 1 of this 
year was 56% million horsepower, accord- 
ing to the Federal Power Commission. 
This total does not include railroad loco- 
motives, motor vehicles or water craft. 

Approximately two-thirds of this entire 
prime mover installation is in electric pub- 
lic utility plants, which now have a total 
installed capacity of 37% million horse- 
power, including railway as well as elec- 
tric light and power stations. 

The prime mover capacity of the coun- 
try has almost doubled since 1910 and has 
increased more than threefold in the last 
quarter century, according to the Com- 
mission. 


1928 Industrial Production 
Greatest in History 


Statistics compiled by the Federal Re- 
serve Board indicate that industrial pro- 
duction and distribution in 1928 were 
greater in volume than in any previous 
year. The advance in production volume 
was especially marked in automobiles and 
related products, in iron and steel, and in 
copper, while cotton textiles and bituminous 
coal were less active than in earlier years, 
although both recovered somewhat in the 
fourth quarter. Output of automobile 
tires and inner tubes was also considerably 
larger than in previous years, as was 
steel production. Silk and rayon indus- 
tries continued the rapid growth of re- 
cent years. Output of leather and shoes 
was in approximately the same volume as 
in 1927, the largest since 1923. 
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Electric Refrigeration 
in Denmark 

A well-known American electric refriger- 
ator, which was introduced into Denmark 
some three years ago, has, as a result of 
vigorous and active advertising and sales- 
manship, proved a great success on the 
Danish market. Sales have been, gener- 
ally speaking, greater than was expected. 
The Danish public is fast becoming edu- 
cated to the advantages of this particular 
kind of refrigeration, and butchers, delica- 
tessen stores and hotels have also been 
quick to see the value and necessity of 
utilizing refrigerators of this kind. 


Electric Lighting in Rio 
de Janeiro 


Private consumption of electricity for 
illumination during 1927 in the city of Rio 
de Janeiro amounted to 46,048,522 kilowatt- 
hours, some 60 per cent of the total con- 
sumption being distributed through 111,- 
427 private meters. Taking 1,600,000 as 
the population of the city and eight per- 
sons to each home, there are 200,000 homes 
with only a little over 100,000, slightly over 
50 per cent, using electricity for lighting 
Candles and kerosene lamps are still in 
common use among the poorer people of 
the city. 





Market for Flash Light Cases 
in Netherland East Indies 


There is quite a large and steady de- 
mand for flash light cases in the Nether- 
land East Indies, the only question being 
whether or not the line is competitive in 
price. The type generally preferred in 
this market is the nickel case with focus- 
sing device, which constitutes approximate- 
ly 95 per cent of the trade. 


Bankruptcies Decreasing 


R. G. Dun & Co. are quoted, in a re- 
cent number of Trends and Indications, as 
reporting commercial failures in the 
United States in 1928 to have totaled 
23,930, compared with the 1927 record of 
23,146. Although this represents a gain 
of 3.5 per cent, it is stated that the rise 
is not considered startling in view of the 
larger total of firms and individuals en- 
gaged in business. 

Despite this increase in number of fail- 
ures, total liabilities are reported to have 
fallen almost 7 per cent below the 1927 
figure. In 1928 liabilities amounted to 
$484,300,000; in 1927 they were $520,104,- 
268, and in 1921, the record year, $627,- 
401,883. It is stated that the average of 
liabilities per failure in 1928 was about 
$20,240, which, with the exception of 1926, 
is said to have been the lowest in eight 
years. 
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/atthour -ACeter “Parts 
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MANUFACTURING acknowledges the assistance 
East Pittsburgh, Pa., in the preparation of the illustration and table of watthour meter components 
is taken from a display board used by this company. 


1,933,976 watthour meters manufactured during that vear. 


of the Westinghouse Electric & 


According to Department of Commerce figures for 1927 


ddl 


’ 
vatthor 


Vanufacturing Company 


This illustration 
. there were 


The total valuation of these meters was placed at $16.547.034. 
Approximately fourteen different raw materials are required in the manufacture of 


netpre 
merers 


Table of Parts and Raw Materials Used in Watthour Meter Construction 








Part 


uide= Who 


Description 
Mounting lug 

Rivet 

Base 

Terminal cover 
Rear terminal cover 
Split rivets 

Cover mounting studs 
Sealing bar 

Seals 

Terminal blocks 
Insulating plate 
Gasket 

Insulating plate 
Terminal screws 
Terminals 

Lock washers 

Nuts 

Screws 

Terminal connectors 
Insulating sleeves 
Insulation 

Name plate 
Jearings 

Frame 

Bearing caps 
Complete meter 
Cover 

Shafts and pinions 


Material 


Steel 

Steel | 
Steel 
Steel 
Steel | 
3rass 
Brass 

\luminum | 
Iren and lead 
Molded composition 
Fibre 

Felt 

Fibre 

Steel 

Brass 

Steel 

Brass 

Brass 

Brass 

Treated fabric 

Fish paper 
Aluminum 
Brass, sapphire, steel || 
Steel 1] 
Brass | 





Glass | 
Brass 


Part No. 


tw wo ta wwe 
meoe 


tn tnd 


cn de We 


an 


50 


de WI 


manu 


Description 
Gears 
Register frame 
Gears 
Shafts and pinions 
Dial 
Dial pointers 
Disc 
Hub 


Washer 
Shaft and bearing 


Magnet screws 

\djuster 

Magnet 

Magnet 

Magnet clamp 

Laminations for electro 
magnet 

Voltage coil 

Current coil 

Insulation 

Insulation 

Power factor compensator 

Lamination rivets 

Wedges 

Slow speed adjustment 

Adjustment brackets 

\djustment screw 


Material 


$rass 
Brass 
Brass 
Brass 
Aluminum 
Brass 
\luminum 
\luminum alloy 
\luminum alloy 
Aluminum alloy, 

steel, sapphire 
Brass 
Steel, brass 
Steel 
Steel 
Copper alloy 
Steel 


Copper, insulation 
Copper, insulation 
Treated fabric, fibre 
Treated fabric, fibre 
Copper alloy 

Copper 

Copper 

Brass 

Brass 

Brass 
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France Wants American 
Appliances 


(Continued from page 29) 






washer except in the bathroom! French kitchens have about 
the same dimensions as a good-sized kitchenette in Amer- 
ica, and there is never any basement provision for laundry 
work, nor any drying place except a network of overhead 
racks that work on pulleys and form a canopy of wet 
clothes across the ceiling. 

30th the washer and the electric iron are used in the 
bathroom of the model apartment of the Ligue d’Organisa- 
tion Ménagére, the French housewives’ society. And our 
American washers, for the most part, are well adapted to 
this intimate use because they’re compactly designed and 
have the machinery well housed. 

If I predict that washers in Paris will be used in the 
bathroom, I prophesy just as confidently that washers in 
the Provinces will be used in the backyard! 

In the Provinces, in the smaller towns, people live in 
houses and the houses have basements—according to a sur- 
vey just completed for the oil-burner manufacturers. This 
means that there will be space for the washer in the more 
ample kitchen of a good-sized house, or in an improvised 
laundry in the basement. 

3ut women who have been kneeling at the riverbank for 
countless generations, have certain ideas about the cleansing 
action of the sun and wind and they're going to run an 
extension cord out the back window and operate the washer 
on the lawn! 


This is the first installment of Miss Dignam’s discussion of the appliance 
narket in France. In the concluding section, to be published in the May 
issue, she continues to explain market conditions for other appliances, and 
it the same time discusses electrical development in France.—Ep1rTor. 


R.M.A. Patent Agreement 


(Continued from page 60) 









As appears in Sections 2 and 4 of Paragraph D of 
\rticle II, the licenses are personal, indivisible, non-assign- 
able and irrevocable shoprights for manufacture only in 
regular manufacturing establishments of the subscribers. 

It is also provided in Section 5 of Paragraph D of Article 
II that no rights are granted under foreign patents. 

Che following Section 6 provides that licenses shall be 
granted 

“only for so long as the licensee named therein shall 
remain a member of the ‘Association’ in good standing 
and shall not be in default under this agreement, and 
for six months thereafter, but in no event beyond the 
31st day of December, 1933, except as hereinafter pre- 
scribed in Article X of this agreement.” 

Article X provides that the agreement may be extended 
aiter December 31, 1933, not exceeding five years, unless 
at least fifty-one per cent of the Subscribers then in good 
standing as members of the Association, and not in default 
under the agreement, shall revoke it, After December 31, 
1933, any signer of the agreement may terminate the license 
as to himself upon six months’ prior notice to the association 
of his desire so to do. 

The cross-licensing agreement as provided in Paragraph 
2 of Article IV will not become operative “until at least 
51 per cent of the members of the ‘Association’ have adopted 


the cross-licensing agreement.” After the contract be- 


comes operative as provided in Paragraph 2 just discussed, 
the other members of the Association who have not adopted 
the agreement, will be given six months’ notice that they 
also may become Subscribers by adopting it. 

\rticle 8 provides that Subscribers to the cross-licensing 
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agreement waive all claims for damages or profits against 
all of the Subscribers arising out of the manufacture or sale 
of licensed devices or parts or accessories therefor, unless 
the damages or profits were in litigation by suit or proceed- 
ings actually commenced before March 1, 1928. 


Airplane Lighting Equipment 


(Continued from page 35) 


tery S.A.E. No. 36) will, when fully charged, provide a 
fair illumination tor landing for a maximum of about 33 
minutes under good design conditions and 5 to, 10 minutes 
less when design or installation conditions are not of the 
best. Some pilots have found the use of one landing light 
valuable in bad weather as a means for following natural 
landmarks between intermediate beacons; here a generator 
becomes a necessity, to relieve the battery of this extra 
demand for energy. The use of a generator as a vital part 
of the electrical equipment is therefore certain to increase. 

While there are no definite data available covering socket 
voltages at the landing lights on generator-equipped planes, 
investigations made on airplanes equipped with a battery 
alone have shown that the lamps available at present give 
from 40 to not more than 60 per cent of their rated illu- 
mination when used with the battery fully charged. The 
latter figure is the best possible condition that has been 
observed to date on an installation without a generator. 
One-third rated illumination is considered the absolute mini- 
mum with which a safe emergency landing may be made 
and this minimum will be reached in slightly less than 26 
minutes under conditions observed on some airplanes in- 
vestigated. This is plenty of time if a fully charged battery 
is available at the time of emergency, but the emergency 
is very likely to arise in bad weather after considerable 
battery capacity has already been used. The standardization 
of improved design to provide illumination for a longer 
time with present electrical power equipment should not 
prove a difficult task. 


Generator Design Progress 


(Continued from page 66) 


material (brass) is drawn as shown in the illustration. 

Due to the connections thus made between the iron core 
and the sleeve, the surface of the coil at this point is arti- 
ficially brought to the potential of the core, i.e., to earth 
potential, and all discharge phenomena can be easily and 
effectively eliminated by covering this edge with a laver of 
insulating material after the edge has been rounded off 

The stator windings, being the most important part of 
alternators, demand the greatest care on the part of the de- 
signer. From the point of view of design, they are di- 
vided into two classes: coil windings and bar windings. 
Windings are considered to be of the latter type when 
each slot contains only one or two turns or bars, each bar 
being insulated for the full voltage. Such an arrangement 
is employed only when the current is in 600 
amperes, 

When the bar becomes of 


excess of 
considerable cross-section, it 
is advisable to employ some method of lessening to as 
great an extent as possible the eddy-current losses resulting 
from skin effect. The twisted-strand type of stator winding, 
in which the bars are built up of a number of strips and 
are transposed so that each strand occupies in turn every 
possible position in the cross-section of the slot. has proved 
to be the most satisfactory form of bar winding, and has 
the advantage of simplicity. 

Divided circuits are frequently used in order to utilize 
the most suitable copper dimensions. 











Vulcanized Fibre 
is only 56 years old 
—yet “National” 
has been making 
it for more than 
half a century! 


“National” lays claim to seniority 
in the manufacture of vulcan- 
ized fibre; but we do not hold 
our years of experience as our 
paramount asset. The knowledge 
we have applied to our product 
and the thorough understanding 
of the electrical industry’s needs 
are of far greater value to cus- 
tomers than our gray hairs. 


We were pioneers in 1873 and 
we are still pioneers in 1929 — 
invading new fields, helping to 
develop new uses and constantly 
improving the quality of our 
products. 


Offices in these principal cities 


Baltimore Milwaukee 
Birmingham New Haven 
Boston New York 
Chicago Philadelphia 
Cleveland Pittsburgh 
Denver Rochester 
Detroit San Francisco 
Greenville Seattle 
Los Angeles St. Louis 
Toronto 





NATIONAL VULCANIZED FIBRE COMPANY, WILMINGTON, DEL. 
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In the warehouses and seasoning rooms of the 
world’s largest producers of vulcanized fibre 
are countless bins, each containing 
size, a different thickness 


a different 
ailitterent grade of 
vulcanized fibre. Every sheet, rod and tube 
that “National’’ makes 15 scientifically built 


to meet the requirements of specific use 


‘DHENOLITE 


} te AKE 
Tell us what vou want laminated bakelite to 
do, and our service engineering department 
will work with you in the development of a 
formula which will give the exact results vou 
require. Experimental work of this nature is 
carried on here constantly, and 


posal withor 


is at your dis- 
itcostorobligation. Write ustoday 


PEERLESS 
INSULATION 


ince 1898 the standard “fish paper” of the 
electrical world. It has insulated more arma- 
tures than all other “fish papers"? combined. 
Peerless has rer ble bending strength 

re grain.It is abso- 
nessandhas a dielectric 
ich can be depended uponthrough 


yutevery squareinch of itssmooth, even finish 
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Electrical Industry Approves 
of Fair Trade Act 


The electrical and radio manufacturing 
industries are heartily in accord with the 
purpose of the Fair Trade Act, legalizing 
the fixing of resale prices on staple prod- 
ucts, which has been proposed for intro- 
duction in the House of Representatives, 
according to a statement issued by Alfred 
E. Waller, managing director of the Na- 
tional Electrical Manufacturers 
tion. 

The vice of predatory price-cutting is 
undermining the business structure of fair 
competition and is inimical to the interest 
of both public and producer, said Mr. Wal- 
ler. In many manufacturers 
have been forced to cheapen their prod- 
ucts in order to lower their costs and thus 
attempt to meet the ruinously low prices 
that result from competitive price war- 
fare. The result is a vicious circle of 
cause and effect which often wipes out 
the manufacturer’s legitimate profit, de- 
stroys fair competition and exposes the 
public to fire and casualty hazards due to 
the manufacture of merchandise below the 
accepted safety standards of the industry. 

Speaking on behalf of the Nema radio 
division, Mr. Waller declared that the pro- 
posed legislation would be especially bene- 
ficial to the radio manufacturing industry 
by permitting contracts governing the sale 
of identified goods at a fair and uniform 
price to the public. The rapid growth of 
the radio industry has made it difficult to 
arrive at stability in merchandising, and 
to avoid the dangers of “dumping” and 
reckless price-cutting. The legalizing of 
resale price maintenance under the pro- 
posed Fair Trade Act would immediately 
improve the economic condition of the in- 
dustry and protect the individual purchaser 
against fraudulent sales. 


Associa- 


instances 


R.M.A. Exhibition Space 
Is Over-Subscribed 


The 30,000 sq. ft. of 
the three hotels which 
Radio Manufacturers Association annual 
convention and trade show in Chicago 
the week of June 3 have already been 
oversubscribed, and space allotments will 
be made soon, according to an announce- 
ment by the R.M.A. Show Committee. 
The committee will send out invitations 
to the industry at large in the near future. 

Radio dealers and jobbers, as well as 
manufacturers from all parts of the United 
States, together with those of the music 
industry, will gather at Chicago during 
the week of June 3. The principal hotels 
of Chicago have been engaged for the big 
industry events. In past years the R.M.A. 
trade show and convention have been held 
at the Stevens Hotel. This year, however, 


exhibit space in 
will house the 


because of the great demand for exhibi 
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Electrical -A(anufacturing Aews 


A department containing news, and descriptions of new materials, parts and 
devices for the manufacture and repair of electrical products 








“RESOLD” 


the 
from 


word which has been 
521 submittals in the 

sponsored by the 
Molded Insulation Section of the 
National Electrical Manufacturers 
Association, to determine a generic 
name for molded products. Ottomar 
Block of Caldwell, N. J., the 
winner of the $250 prize. 

The Nema Molded _ Insulation 
Section will consider matters re- 
lating to the adoption of the word 
“resoid,” at its next general meet- 
Meanwhile, ELECTRICAL MAN- 
UFACTURING desires to find out just 
what the industry in géneral thinks 
about the newly-coined term, and in- 
vite comments, addressed to the Edi- 
tor. What do think of 


“resoid?” 


That’s 
chosen 
name contest 


was 


ing. 


you 











tion space and the many new lines to be 
displayed to the trade, it has been found 
necessary to take over the Blackstone and 
Congress Hotels, in addition to the Stevens 
Hotel, for the R.M.A. events. 





New Auditorium Will House 
N. E. L. A. Convention 


The week of June 3, 1929, promises to 
be a memorable one for the electrical in- 
dustry. The fifty-second convention and 
exhibition of the National Electric Light 
Association coincides with the fiftieth an- 






niversary of the invention of the incan- 
descent lamp, and the latter event will be 
commemorated with special observances. 
The new Atlantic City Convention Hall, 
which will house the N. E. L. A. gather- 
ing, offers facilities hitherto unavailable. 

Despite the fact that present plans indi- 
cate an elaborate and comprehensive exhi 
bition and convention, the business sessions 
are being so arranged that the primary 
function of a convention, to afford an 
interchange of ideas, will not be neglected, 
but rather enhanced. 

In order that exhibitors may take full 
advantage of the opportunity to place their 
products before the general public, the 
opening date of the exhibition has been 
advanced to Friday, May 31. 


Department of Commerce Issues 
World Radio Market Survey 
During the last seven years exports of 

American radio equipment and supplies 

have amounted to approximately $50,000,- 

000. In 1928 total shipments of this class 

of merchandise from the United States 

reached a value of more than $12,000,000, 
establishing a new high record. While 
radio development in foreign countries has 
not progressed to the same degree as in 
this, rapid strides are being made in most 
areas. About 90 per cent of all the radio 
equipment in use throughout the world is 
the product of three countries—the United 

States, Germany and Great Britain. 

The Department of Commerce has just 
completed a comprehensive analysis of the 
world’s markets for radio equipment and 
supplies. More than 100 separate coun- 








Photo-Electric Device Shows Superhuman Dependability 
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pendability was recently demonstrated in New York. 


DEVICE which detects and extinguishes fire with superhuman accuracy and de- 


A lighted match thrown 


into a gasoline tank set off the photo-electric “fire detector”, which in turn automatically 
released carbon dioxide from a cylinder to extinguish the flame instantaneously 
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Empire Oiled Insula- 
tions: Super-Mican- 
ite, and Micanite 
bonded mica insula- 
tion. Mica Insulating 
Varnishes, Com- 
pounds, Cements, 
Friction and Rubber 
Tapes are products 
of the Mica Insulator 
Company. 
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MICA INSULATION OILED CLOTH INSULATION 


LS YOULr GUARANTEE 


Look for the word “Empire” on oiled electrical insula- 
tions! It is your guarantee of uniform high quality, 
of an insulation that successfully withstands the 
ravages of time. 





Only the finest of linseed oil, the strongest, most uni- 
form of cloths and papers are used. Rigid inspection 
assures this. Manufacture has been perfected to such 
an extent that the original high dielectric strength 
and flexibility of Empire electrical insulation is re- 
tained indefinitely. 


















If you require cloth, silk, paper or any of the other 
oiled insulations be sure to ask for “Empire’’—the 
age resisting electrical insulation. 






MICA INSULATOR COMPANY 


New York: 200 Varick St. Chicago: 542 So. Dearborn St. 
Works: Schenectady, N. Y. London, England 


Cleveland, Pittsburgh, Cincinnati, Seattle, San Francisco, Montreal, Toronto, Los Angeles 


“3 | A wai 
t th 4h PERFECT “%< 


© EMPIRE 


INSULATOR w 
75465 44S 


REG. U.S. PAT. OFF. 
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tries have been surveyed and the follow- 
ing factors examined: extent of radio de- 
velopment; characteristics of people; cli- 
mate and geographic conditions affecting 
radio. 

This survey is being issued as a trade 
information bulletin which is now ready 
for distribution. Besides the data referred 
to above, the report includes these valuable 
statistics: estimated radio sets in use by 
countries; broadcasting stations showing 
call letters, wave lengths and power; reg- 
ulations governing operation of stations 
and ownership of receiving sets. 

Copies of this Trade Information Bul- 
letin 600 may be obtained from any branch 


office of the Bureau of Foreign and Do- 
mestic Commerce or from the Super- 
intendent of Documents, Government 


Printing Office, Washingon, D. C. Ten 


cents should be inclosed. 
J. F. Lincoln Elected President 
of Lincoln Electric Co. 


Lincoln Electric Company, Cleveland, 
Ohio, has elected J. F. Lincoln, formerly 
vice-president, to the presidency. J. C 


Lincoln, former president, has been named 
chairman of the board of directors. 

1912 when he 
manager, J. F. Lincoln has been prominent 
in the electrical industry. He 
the first to envision the enormous poten- 
tialities of electric arc welding as a imanu- 


Since became general 


Was among 


facturing tool, as contrasted with a process 
for salvage and repair. 

So certain was he that are welded steel 
construction would supersede other meth- 
ods of manufacturing machine parts, that 


he insisted on redesigning the complete 
line of motors and welders made by his 
company, to utilize this process. This was 
at a time when manufacturers were still 


speculating on the strength and dependa- 


bility of welds made by the arc process 


Expansive Program for Meeting 
of U. S. Chamber of Commerce 
Twelve 


take place on 


six of which will 

\pril 30 and six on May 1, 
the seventeenth annual meet 
United States Chamber of Com 
merce at Washington, D. C., April 29 to 
May 3. The subjects of the conferences 
will be discussed around the table by busi 
ness men from a practical point of view 

The outstanding subjects for the 
ferences have outlined as follows: 
Tuesday, April 30, trade practice confer- 
industrial expansion in relation to 
manufacturing government 
transportation; government’s 
water power and raw materials. Wednes- 
day, May 1, merchandising—pro- 
ducer, distributor and consumer; business 
finance and the credit supply; tariff prin 


conferences, 
will feature 


ing of the 


con- 
been 


ences ; 
and 
relation to 


capacity ; 


mass 


ciples; employer-employe relations; coop 
erative efforts to conserve life and prop- 
erty. 


General Electric Earnings 


Increased During 1928 


Earning of the General Electric Com- 
pany for 1928 amounted to $54,153,806, 
equivalent, after dividends on the special 
stock, to $7.15 a share on the 7,211,481 
shares of no par common stock, the an- 












Effective Lighting Attracts 


LOODLIGHTING 
made 
and the Fisher Building, Detroit, repre- 
sents a fine example of correct illumination 


recommendations 
prior to its construction 


were 





nual report of the company made public 
by President Gerard Swope discloses. 
This compares with $6.41 a share in 1927. 

Orders received during the year 1928 
were $348,848,512, compared with $309,- 
784,623 in 1927, an increase of 13 per 
cent, and unfilled orders at the end of 
the year were $72,953,000, compared with 
$68,916,000 at the close of 1927, an in 
crease of 6 per cent. 

The company’s manufacturing plant in- 
vestment at the end of the year had a 
value of $205,631,890, but deducting 
$158,075,079 of reserves, the net book value 
$47,556,811, or $2,781,560 than 


1927. 


cost 


was less 


at the end of 


U.S. Steel Forms Divisional Plan 
for Subsidiary Advertising 
To facilitate 
of advertising 


the direction and handling 
activities of the subsidiary 
manufacturing and distributing companies 
of the United States Steel Corporation, 
such companies have been divided into two 
groups, Eastern and Western, with special 
group counsellors to consult with and ad- 
vise the respective advertising departments. 

The Eastern group comprises the Ameri- 
can Bridge Company, American Sheet and 
Tin Plate Company, Carnegie Steel Com- 
pany, Federal Shipbuilding and Drydock 
Company, Lorain Steel Company, Na- 
tional Tube Company, Tennessee Coal, 
Iron and Railroad Company, and United 
States Steel Products Company. The fol- 
lowing group counsellors will be located 
at Pittsburgh: W. L. Schaeffer, National 
Tube Company; R. L. Twitchell, Car- 
negie Steel Company; H. V. Jamison, 
\merican Sheet and Tin Plate Company. 


The Western group comprises the 
American Steel and Wire Company, 
Cyclone Fence Company, Illinois Steel 


Company, Minnesota Steel Company, and 
Universal Portland Cement Company. The 
following group counsellors will be located 
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at Chicago: C. R. Moffat, Illinois Steel 
Company ; M. A. Berns, Universal Portland 
Cement Company; W. H. Cordes, Ameri- 
can Steel and Wire Company. 


Fibre and Bakelite Firms 
Contemplate Merger 


The organization of Continental-Dia- 
mond Fibre Company to acquire the Con 
tinental Fibre Company of Delaware and 
the Diamond State Fibre Company, Bridge- 
port, Pa., was recently completed. This 
consolidates two important factors in the 
vulcanized ‘fiber and laminated bakelite in- 
dustry. The products of both companies 
are complementary rather than competitive 
and are extensively used for insulation and 
other purposes. 


Battery Manufacturers Plan 
Cincinnati Meeting 


Arrangements have already been com- 
pleted for a two-day business and social 
program of the National Battery Manu 
facturers Association at the Hotel Gibson, 
Cincinnati, Ohio, April 24, 25 and 26. The 
first day will be devoted to committee 
meetings, and the other two to general 
sessions, at which a number of promi- 
nent battery men will bring up problems 
pertinent to the industry. 

Among the speakers, it been 


has an- 


nounced, will be included a member of 
the Kederal Trade Commission and offi- 
cials of the United States Chamber of 


Commerce. There will also be a number 
of addresses treating technical 
of interest to the industry. 


subjects 


New Executives Are Elected 
by Johns-Manville 


At a recent meeting of the board of di- 
the Johns-Manville 
William R 


R. Seigle, 


rectors of 
tion, 


Corpora 
formerly 
president in charge 
of mines and fac 
tories, was elected 
chairman of the 
board of directors, 
and Lewis H 
3rown, formerly 
secretary of the 
corporation and 
assistant to the 
president, was 
elected _ president. 
Mr. Seigle  suc- 
ceeds H. E. Man- 
ville, resigned, 
and Mr. Brown 
succeeds Theodore 
F. Merseles, who 
passed away March 6 of this year. 

Mr. Seigle was born at Easton, Pa., in 
1879, and has been in the service of Johns- 
Manville since he was graduated from col- 
lege in 1900, at which time the corpora- 
tion was known as the H. W. Johns 
Manufacturing Company. His _ technical 
training covered the fields of mechanical 
and electrical engineering, as well as 
electro-chemistry. His remarkable re- 
search and development abilities have been 
responsible for the development of many 
of the insulating, electrical and building 
materials upen which the has 


vice se 





William R. Seigle 


company 
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Suppose this had happened at Your Plant— 


What would the outcome have been? 


N explosion demolished the entire 

end of the above building in 
the Factory of the American Agri- 
cultural Chemical Company, Sears- 
port, Maine. 


Fire ensued, but was confined to 
that particular part of the building 
because of the protection afforded 
by Ambler Asbestos Corrugated 
which covered the roof. 


The superintendent of this plant has 
stated that if it had not been for the 
Ambler Asbestos Corrugated which 
held in the fire, the Warehouse in 
the rear, roofed with a cheap, inflam- 
mable material, and containing 5000 


barrels of acid, would have been 
destroyed. Of course the Corrugated 
roofing was severely damaged be- 
cause of the explosion but it WOULD 
NOT BURN. 


Ambler Asbestos Corrugated is the 
ideal roofing for industrial uses. It 
is made of Asbestos fibre and 
Portland Cement compressed and 
corrugated under tremendous 
hydraulic pressure. It is not affected 
by the elements but really becomes 
tougher and harder after exposure. 
We invite you to write for our new 
Engineers’ Data Sheets containing 
full description and details of appli- 
cation. 









| Asbestos 
: Penn Shingle, Slate and Sheathing Barone 
ce Company rt 


S Detroit, Mich. Wilkes-Barre, Pa. 
l Minneapolis, Minn. : St. Louis, Mo. 
' al cats Factories at 


Ambler, Pa. St. Louis, Mo. 
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based its substantial His great 
est hobby today is his completely equipped 
private laboratory for electrical, chemical, 
mechanical, and research at his 
country home at Mamaroneck, N. Y., 
where he employs regularly a staff of 
experts in various fields and in which he 
spends much of his own time. 

Under his lead- 
ership the mines 
and factories mak- 
ing up the manu- 
facturing units of 
Johns - Manville 
have been greatly 
enlarged and im- 
proved by the in- 
troduction of labor 
and time - saving 
devices. Many 
plants have 
been built, includ- 
ing the important 
factories _ located 
in Asbestos, Can- 
Waukegan, 
Ill., and Pittsburg, 
officer and director in 
corporations here and abroad. 

Mr. Brown was born in Creston, lowa, 
in 1894, and is a graduate of the Univer- 
sity of Iowa, where he studied liberal arts 
and law. After graduation he became a 
salesman and assistant to the sales man- 
ager of a manufacturing company in In- 
diana. Immediately after the war he 
joined Montgomery Ward & Company, 
serving in various departments of the 
business, including such important re- 
sponsibilities as those of office manager, 
superintendent of merchandise, and assis- 
tant general operating manager of all 
plants. 

From 1921 to 1927 he was in close per- 
sonal contact with the late Theodore F. 
Merseles and George B. Everitt, 
president of Montgomery Ward & Com- 
pany, during the remarkable years of the 
reorganization and revitalizing of Mont- 
gomery Ward. These years were devoted 
to work in planning and carrying into 
effect the broad, basic principles of mer- 
chandising, marketing and distribution in- 
stituted by Mr. Merseles, and which re 
sulted in the amazing growth of profits 
and men at Montgomery Ward. 
that in Lewis H. 
he had developed an able executive with 
imagination, character and a_ remarkabie 
ability to handle difficult organization 
problems, Mr. Merseles selected Mr. 
Brown to accompany him as his assistant 
when he became president of Johns-Man- 
ville in August, 1927. 

He is a member of the board of direc- 
tors of the Fibre Conduit Corporation and 
numerous others. 


success. 


general 


new 


Lewis H. Brown 
ada, 
He is an 
other 


Cal. 
numerous 


now 


Recognizing Brown 


Automatic Electric Heater 
Chooses New Officers 


Changes in the official personnel of the 
Automatic Electric Heater Company, 
Pottstown, Pa., have been announced fol- 
lowing the increased capitalization of this 
company to take care of its program of 
expansion. The trade name under which 
the company’s heaters are sold, “Sepco 
Flameless,” will be maintained, besides 
which an entirely new line of air heaters, 


glue and solder pots, and special electric 
heating units will be introduced. 

Officials of the company have outlined 
plans which are designed to take care of 
its increased expansion. James W. Bailey 
remains as president; W. C. Sears, for- 
merly with Landers, Frary & Clark and 
Robeson Rochester Co., has been admitted 
to partnership in the corporation, as vice- 
president and general manager, while John 
Dougherty remains as secretary, and W. 
F. Clark, inventor of the water 
heater, remains as vice-president in charge 
of sales. Other appointments in the com- 
pany include Gordon H. Clark, director 
of research; K. P. Goewey, special rep- 
resentative for the Middle West; N. Ped- 
roso, in charge of advertising; A. R. Col- 
burn, special representative, and F. Sonn, 
superintendent of works. 


Sepco 


Beardsley & Wolcott Officers 
Elected at Annual Meeting 
Charles W. Schwank has been elected 
vice-president of the Beardsley & Wolcott 
Manufacturing Company, Waterbury, 
Conn., manufacturer of Torrid electric 
appliances. Mr. Schwank has been asso- 
ciated with the Torrid organization for 
the past fifteen months in the capacity of 
general sales manager of the electrical, 
hardware and house-furnishings divisions. 
Previous to this he was general sales man- 
ager of the Carroll Electric Company, 
Washington, D. C., and president of his 
own shoe manufacturing company. 
also the author of 


He is 
several books on sell- 
ing, and has had a background of sales 
and manufacturing experience. 

C. E. Beardsley was reelected president 
and Frank E. Wolcott reelected first vice- 
president. Robert Booth was elected vice- 
president in charge of manufacturing. 
F. E. Coster, president of McKesson & 
Robbins Company, Mr. Schwank and Mr. 
300th were to the Board of Di- 
rectors. 


elected 
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New Gearing Apparatus Manager 
Appointed by Westinghouse 


Following the resignation of J. E. Mul- 
len as gearing apparatus sales manager of 
the Westinghouse Electric & Manufactur- 
ing Company, E. 
E. Boone _ has 
been appointed to 
this position. 

Mr. Boone was 
graduated in 1911 
from the Univer- 
sity of Illinois in 
electrical engineer- 
ing. He _ entered 
the Westinghouse 
Company _follow- 
ing his graduation 
on the Graduate 
Student Course. 
After completing 
his course in in- 
dustrial sales, he entered the mining 
section of that division, of which he later 
became manager. Following — several 
years’ activity as manager of the coal and 
oil section, he entered the mixed apparatus 
sales division in 1925, where he remained 
until his appointment as gearing apparatus 
manager. Mr. Boone will be located at 
the R. D. Nuttall Works of the Westing- 
house Company in Pittsburgh, Pa. 


E. E. Boone 


A. C. Receivers Increase Rapidly 
While Battery Sets Fall Off 


The number of A.C. radio receiving sets 
sold in 1928 increased 456 per cent over 
1927, according to a statement issued by 
Edgar H. Felix, radio consultant of the 
National Electrical Manufacturers Asso- 
ciation. This remarkable rise is indi- 
cated by the Jan. 1 quarterly survey of 
stocks in the hands of radio dealers and 
gross sales prepared by the Department 
of Commerce in cooperation with the ra- 





Direct Action Follows These Spoken Commands 


66 PACK UP,” orders the fair miss pictured above, and “Casey Jones,” toy locomotive, 


hastens to obey her command. 


The orders are issued through an ordinary tele- 
phone transmitter, the action of the engine being dependent upon the voice 
Commands such as “‘stop” and “go ahead, Casey,” affect the train in other 


impulses. 


Wa\S 
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*&Chromalox Ring Units, Single or 3-heat, 2%" to 11” diameter, 110 or 220 volts. Used by leading 
makers of Electric Ranges, Waffle Bakers, Coffee Urns, Percolators. Sandwich Toasters, Incubat- 
ors, Brooders, Infra-Red Ray Lamps, Health Baths, Melting Pots, Etc. Write for Bulletin C-106 
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Electrical Manufacturing 


Make 


your products 
trouble - free 


..... £r0m the start 





Over 60 far-sighted manufacturers are doing it. 
Tests and experiments soon showed that it’s more 
economical all around to equip products with 
patented Chromalox heating units. 





IT’s like building an automobile . . . or 
a fine watch. The motor, the works, the 
insides must be right or it won’t go. You 
are making appliances. Fine looking... 
latest designs... destined to be best-sellers. 


The most important part of your product 
is out of sight 
But what about the heating units that are 
out of sight and yet responsible for the 
every day successful operation of that 
waffle baker or electric range or water 
heater? Are they going to deliver the right 
heat everytime the switch is turned on? 


Not a single burn-out in 58,000 heaters 
That report just comes from an ironing 
machine manufacturer. It’s his five-year 
experience with Chromalox heaters. 
Other companies report similar satisfac- 
tory operating records. Your own prod- 
ucts can be made just as trouble-free by 
using these patented Chromalox units. 


Start now to make your products trouble-free 
Customers callusinto showthemthe right 
way to build in the heating units. Result, 
assembly costs are lowered, trouble is 
side-tracked. Whether you are working 
on a new product or improving an old 
one, tell us about the appliances or heat- 
ing devices you want properly heated. 
There’s no obligation! 


EDWIN L. WIEGAND Co. 
421 First Avenue - Pittsburgh, Pa. 


% Send for your copy of 
these 8-page bulletins 
showing the largest 
complete line of Strip 
Heaters, Ring Units, 
Immersion Heaters, 
High-Speed Range 
Units and Special 
Heaters. 
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dio division of Nema. The total number 
of A.C., D.C. and battery sets sold by 
radio dealers increased from 1,558,040 to 
2,196,242 for 1927 and 1928, respectively. 

The survey shows that on Jan. 1 there 
were 67,214 sets in the hands of dealers, 
and assuming a total of 150,000 additional 
sets in the hands of jobbers, manufactur- 
ers and en route for shipment, the grand 
total becomes 2,400,000 radio receiving sets 
of all kinds manufactured during 1928. 
The gain of last year’s sales over 1927 in 
number of sets of all kinds sold amounted 
to 40 per cent. Some of the four and 
one-half fold increase in the sale of A.C. 
sets is accounted for by the reduced sale 
of battery powered sets which fell from 
1,143,031 in 1927 to 303,435 in 1928, and 
from 73.4 per cent of the total set sales 
to only 13.9 per cent for 1928. 

This reduction in battery set sales has 
an important bearing on total retail sales, 
inasmuch as each battery receiver requires 
a complement of associated accessories 
having a value usually equal to that of 
the receiver itself. An idea of retail sales 
thus lost can be gained from the fact that 
on Jan. 1, 1927, there were 197,431 “A, 
A-B and B” power units in the hands of 
dealers, while a year later this number 
had fallen by about two-thirds to 66,115. 
The reduced sale of accessories, lower 
price of tubes accompanying receiver sales 
and the tendency to make receivers com- 
plete with loud speakers and radio furni- 
ture, has concentrated most of the sales 
made by radio dealers in the products of 
receiver manufacturers, and greatly re- 
duced the formerly large associated acces- 
sory and supply business. 

Furthermore, the average price of re- 
ceivers has fallen off so that the retail 
dealer must sell more sets to make the 
same profit he did formerly. The average 
sales made per receiving set sold has de- 
creased from $231 in 1927 to $158 last 
year. In fact, the survey shows a retail 
sale of $342,536,848 for the calendar year 
1928, as compared with 1927 sales through 
radio dealers of $360,258,135. 

A truer and more optimistic picture is 
gained by considering the actual radio sea- 
son running from midsummer to midsum- 
mer. The indicated sales of $186,152,039 
for the fourth quarter of 1928 amounted 
to 53.5 per cent of the year’s total business. 
If the two remaining quarters of the 1928- 
1929 radio season run ahead of the corre- 
sponding quarters of last season at the 
same rate, the total business will be in 


excess of $650,000,000. 


Brevities 





Jenkins Television Corporation, Jersey 
City, N. J., has been granted the neces- 
sary transmitting licenses and is build- 
ing a powerful television transmitter in 
Jersey City and another in Washington, 
D. C. The former will operate at a fre- 
quency of 2150 kilocycles, with a vari- 
able power up to 5 kilowatts. 


Acme Lighting Products, Inc., 2114 
Woodland Ave., Cleveland, has pur- 
chased from the Scott-Ullman Company 
of Cleveland, the patents, dies and rights 









(Coming (onventions 


American Institute of Electrical 
Engineers.—Regional meeting at Cin- 


cinnati, March 20-22; Dallas, Tex., 
May 7-9; Swampscott, Mass., June 
24-29, 


American Society of Mechanical 
Engineers. — Regional meeting at 
Knoxville, Tenn., March 22-23; Re- 
gional meeting at Salt Lake City, 
Utah, July 1-4. 

American Society for Testing Ma- 
terials —Annual meeting at the Chal- 
fonte-Haddon Hall, Atlantic City, 
N. J., June 24-28. 

American Welding Society.—An- 
nual meeting at the Engineering So- 
cieties Building, 29 W. 39th St., New 
York City, April 24-26. 

Institute of Radio Engineers.—An- 
nual meeting at the Mayflower Hotel, 
Washington, D. C., May 13-15. 

National Association of Purchas- 
ing Agents.—Fourteenth Annual In- 





ternational Convention, Buffalo, N. 
Y., June 3-6. 
National Battery Manufacturers’ 


Association.—Convention at Hotel 
Gibson, Cincinnati, Ohio, April 24-26. 
National Electric Light Associa- 
tion.— Annual convention and exhibi- 
tion at the Municipal Auditorium, 
Atlantic City, N. J., June 3-7. 
National Electrical Manufacturers’ 
Association.—Spring meeting at Hot 
Springs, Va., week of May 20. 
Radio Manufacturers Association. 
—Annual trade show at the Stevens, 
Blackstone and Congress Hotels, 








| meree.—Annual 


Chicago, June 3-7. 
United States Chamber of Com- 
meeting at Wash- 


ington, D. C., April 29-May 3. 








for the manufacture and sales of several 
of that company’s lines, among them the 
Filigree set and the Velveton line. 


Gainaday Electric Company, Pitts- 
burgh, Pa., elected the following officers 
and directors at a recent meeting of 
stockholders: C. E. Beeson, president; 
C. B. Barton, vice-president and general 
manager; W. F. Small, treasurer; W. H. 
McBride, secretary; directors, C. E. 
Beeson, J. W. Henry, Mark R. Craign, 
Henry W. Heedy, John F. Kraft, Sher- 
man C. Parker, B. M. Bryar and C. B. 
Barton. 


Polymet Manufacturing Company, 
New York City, maker of electric radio 
set parts has opened an export division 
to take care of its rapidly expanding 
foreign business. The office, under the 
management of Arthur Rock, is located 
at 154 Nassau St., New York City. 


Benjamin Electric Manufacturing 
Company, has moved from 120 S. Saga- 
more St., Chicago, to Des Plaines, IIl., 
a Chicago suburb. 


Electric Heating & Manufacturing 
Company, Seattle, Wash., announces 
that Philip F. Apfel has sold his con- 
trolling interest in the company to 
Middleton M. Chism, who is now presi- 
dent of the firm. Mr. Apfel has taken 
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up private practice as an electrical engi- 
neer. 


Quigley Furnace Specialties Company, 
26 Cortlandt St., New York City, has 
appointed M. F. Behar as advertising 
manager. He was formerly advertising 
manager for the C. J. Tagliabue Manu- 
facturing Company. 


International General Electric Com- 
pany has appointed W. R. Herod, 
formerly of the construction engineering 
department of the General Electric 
Company, assistant to Clark H. Minor, 
president of International G. E. 


Zeller Lacquer Manufacturing Com- 
pany, Inc., 20 E. 49th St., New York 
City, has named Horace E. Hall sales 
manager. 


New Departure Manufacturing Com- 
pany, Bristol, Conn., has released plans 
for a large factory expansion which will 
add 250,000 sq. ft. of floor space to the 
company’s main works at Bristol and 
approximately 80,000 sq. ft. to the Meri- 
den plant. The new addition to the 
Forge plant at Bristol has just been 
completed and added 25,000 sq. ft., so 
that the total of increased floor space 
within the year will reach 355,000 sq. ft. 


C. V. Hunt, Inc., electrical motor 
specialist, has moved from Union City, 
N. J., to 46 Main St., Lodi, N. J. 


Roller-Smith Company, 233 Broad- 
way, New York City, manufacturer of 
electrical instruments and_ circuit 
breakers, has appointed Jackson Brown, 
Jr., 701 Kittridge Building, Denver, 
Colo., as representative in Colorado, 
Wyoming. Utah and Northern New 
Mexico. The Manila Machinery and 
Supply Company, Manila, P. I., repre- 
sents the company in the Philippine 
Islands. 


Ohio Brass Company, Mansfield, 
Ohio, has opened a new office at 2143 
Railway Exchange Building, 611 Olive 
St., St. Louis, with H. W. Kilkinny, dis- 
trict sales manager, in charge. 


eACanufacturers’ 


Catalogs 





—_ - 


Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa. 
Leaflet No. 20370, indoor disconnecting 
switches of the single-pole, single and 
double-throw, and selector types. Cir- 
cular No. 1821, Type W rotary switches. 
Circular C-1737-D, effective lighting pro- 
tection, describing the nature and mag- 
nitude of transient voltages on electrical 
systems lightning arrestor requirements 
and applications. Publication D.M.F. 
5128, dealing with the history of reduc- 
tion gear for marine engines. 


Diamond Chain & Manufacturing 
Company, Indianapolis, Ind. Industrial 
Booklet No. 104, simplifying and im- 
proving machine design. 


Driver-Harris Company, Harrison, 
N. J. Booklet, “Nichrome” and other 
alloys for electrical resistance. 
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Low assembling costs and Macallen Mica 
parts go together. And there is a very 
definite reason for it. 





The dimensions of our plate mica, before 
stamping or forming, are held to limits well 
within commercial standards. Tapers, angles 
and other forms and irregular shapes are 
uniform and exact. Holes are pierced to 
accurate sizes and in accurate locations. 
Shells are of proper depth and area both 

inside and out. 





Accuracy at the Macallen plant is 
almost an obsession. And in your 
plant it means economy and effi- : 


ciency. 





Write for details of our service to large 
or small users of commercial mica. 


Ghe MACALLEN (o. 


BOSTON 27 MASS. 


CHICAGO — CLEVELAND 





MICA parts 


ASSEMBLE BETTER 
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Monitor Controller Company, Balti- 
more, Md., Bulletin No. 113, A.C. auto- 
matic starters. 

Wagner Electric Corporation, 
Louis, Mo. Bulletin No. 161, instruc- 
tions for the installation and operation 
power and distribution transformers 


>t. 


Information /Vanted 





We have been asked for the names and 
addresses of manufacturers of the articles 
listed herewith. 

Replies from our readers to any of these 
inquiries will be greatly appreciated by the 
Information Bureau of ELectricAL MAN- 
UFACTURING, 461 Eighth Avenue, New 
York City. 


New Goods for 


Electrical 





Therapeutic Lamp. 

“L. R. Co.” Receptacles. 

“Williams” Commutator Dressing. 
“Splendida” Electric Iron. 

“Graustark” Line of Lighting Fixtures. 
“Sal Co. 176” Lamps. 

“Electron” Heating Pad. 

“Lilly Wilson” Vacuum Cleaner. 
“Perkins” Siren. 

“Flint” Waffle Iron. 

“Packard” Vacuum Cleaner. 

“Pioneer” House Pump. 
“Blaisdell” Automatic 


“Burrows” 


Electric Cigar 


Lighter. 


“Columbus-Universal” Electric Vacuum 


Cleaner and Floor Polisher. 


“Defiance” Cigarette Lighter. 
Manufacturers of Electric Incinerators. 
Manufacturers of Electric-driven lamp- 


shade lacing machines. 


“Vesodore” Cigar Lighter. 


Your /nspection 





Alarm Circuit Relay 

General Electric Co., Schenectady, N. Y.., 
has placed on the market a relay, CR- 
2810-1245, for use on various types of 
alarm circuits. The device is of the nor- 
mally closed type and functions to actuate 
a warning signal on the failure of power. 
The relay is strongly built, of simple 
construction, and is quiet in operation. The 





the silver-to- 


construction is of 
silver type and double break. It is made in 


contact 


standard ratings. Applications of the re- 
lay range from simple failure of power 
to more involved circumstances where 
power failure might result in serious con- 
sequences. The warning signal may be any 
sound device, and probably would be en- 
ergized by batteries. 


Panelyte Insulation 


Panelyte Corp., Trenton, N. J., is intro- 
ducing to the trade a manufactured elec- 
trical panel material that is homogeneous 
in construction, made of marble-like mate- 
rial, which is black in color, light in weight, 
having high electrical resistance and fire- 
resisting properties. It is obtainable in a 
variety of sizes and thicknesses, suitable 
for use in panel construction or for the 


purpose of insulating material. It has a 
high dielectric strength and is easily ma- 
chined or drilled to suit installation or 
application requirements. 





Wire Insulation Remover 

Electric Service Supplies Co., 17th and 
Cambria Sts., Philadelphia, has placed on 
the market a wire insulation remover in- 
tended for the purpose of skinning the leads 
of armature coils. This is accomplished 
by bringing the leads in contact with a 
special brush revolving at proper speed to 








thoroughly remove the insulation from the 


wire without damage to the copper. 
The machine is self-contained for floo 


mounting, being supplied with a cast iron 
pedestal and the working parts properly 
guarded. A shield and spout are provided 


to carry away the insulation removed, an 
the machine is controlled by means of 


foot pedal. Net weight of the outfit com- 


plete is 160 Ib. 


Manufacturing 
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Quick Acting Relay 


Sundh Electric Co., Inc., Parkhurst St., 
at Ave. C, Newark, N. J., has placed on 
the market a small, rugged, quick-acting 
relay for all standard voltages, A.C. and 
D.C., in 3 and 6 ampere capacities, with 
one, two, three or four poles. These re- 
lays are made in the following combina- 
tions: One pole normally open and one 





normally closed; two poles normally 
closed; two poles normally closed and one 
normally open; one pole normally closed 
and two normally open; two poles normal- 
ly closed and two normally open; one pole 
normally closed and three normally open. 
It is designed to be free from residual 
magnetism and requires low wattage for 
its operation so that it may be used with 
delicate instruments, such as_ thermostats 
and pyrometers. 


Automatic Voltage Regulator 


Ward Leonard Electric Co., 31 South St., 
Mt. Vernon, N. Y., has placed on the 
market an automatic voltage regulator 
which compensates for line voltage surges 
and eliminates their effect on the opera- 
tion of radio receiving sets. The operat- 

















r ing range for this device is 95 to 135 
volts. It is designed to be equally effec- 
tive above and below normal voltage. The 
use of this device allows the set manufac- 
d turer to design his sets with the assurance 
a that there is no danger of the tubes burn- 
ing out or not operating properly due to 
variations in line voltage. 
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CLIPPER BELT LACER COs": 
TOOL ROOM 

















Angle Steel Equipment Fits 
a L£very Shop Requirement 




















ysed e 
nal- 
pole HERE are hundreds of items in ANGLE STEEL Equipment 
pen. . . 
dual from which to choose. They are built to fill every shop and 
for factory need. And should you want something special, we will 
ste build just what you want for your specific purpose. 
The flexibility of numerous items in ANGLE STEEL Equipment 
makes them adaptable to a wide variety of uses. Valuable floor 
or space is saved, work-in-production is speeded up and labor and 
1 St., handling costs “cut to the bone.” 
the ‘ s 
eine Catalog ““C” may be used as a source of supply for 
irges factory, shop and office equipment. Write for it. 
pera- ’ 
J No. 110—Stool . r ros r ° 
erat- Pompe 3 popular oo Put your SPECIAL WORK jobs up to us. We will 
oo ae icdaen oF eee plan, design and quote you without obligation. 
Steel back-rest is adjusta- 








ble and removable. Hand- 
riveted steel construction. 


Olive green enamel finish: ANGLE STEEL STOOL COMPANY 


Michigan, U. S. A. 


Agents and Dealers in Principal Cities 






Plainwell 





New York City—Angle Steel Stool Sales Co., 98 Park Place 
Chicago—Lothrop Angle Steel Equipment Co., 325 W. Madison Ave. 





Oe ee 











to 135 i 
r effec- i 
e. The 
anufac- 
surance 
s burn- 
due to 


No. 102—Stool No, 24-24-4—Box Truck No. 108—Drill and Reamer Bin No. 70—Table 
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ANGLE STEEL EQUIPMENT == 


ECONOMICAL ~ SANITARY * DURABLE “|| 
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Red Band Condenser Motor 


Howell Electric Motors Co., Howell, 
Mich., announces the Red Band brushless 
single-phase motor, Type CI (condenser 
start — induction 
run). This motor is 
designed to have 
starting and pull-out 
torques and power 
factor and efficiency 
characteristics com- 
parable to the corre- 
sponding polyphase 
ratings. It has no 
brushes, commuta- 
tor, wire wound ro- 
tor, internal switch- 
ing device or sold- 
ered rotor contacts. 
The manufacturer 
states that this mo- 
tor can be plugged 
and reversed at full 
speed, making it ideal for use for single- 
phase operation of elevators, hoists, auto- 
matic doors and windows, woodworking 
machines, etc. Its stator windings are 
similar to an ordinary two-phase motor, 
with the starting condenser connected 
across one phase. Starting torque is sup- 
plied by an external starting unit contain- 
ing the condenser and contactor, .which 
automatically disconnects it from the cir- 
cuit when the motor comes up to full speed. 





Cross Line Motor Starter 
Condit Elec. Mig. Corp., 842 Summer 
St., Boston, is building Type A-30 cross 
the line air motor starter for use with 





squirrel cage induction motors up to 
20 hp., 550 and 440 volts; 15 hp., 220 
volts, and 7% hp., 110 volts. This starter 
is designed to prevent an arc from form- 
ing when the contacts are separated on 
opening the circuit. The starter has no 
barriers or arc chutes. It is enclosed in 
a pressed steel case arranged for con- 
duit knockouts. It is furnished with elec- 
trically-operated thermal relays for time- 
lag overload protection and has_ under- 
voltage protection. 


Contact Point Alloy 


H. A. Wilson Co., 97 Chestnut St., New- 
ark, N. J., has placed on the market No. 
10 alloy for use in electrical contact points. 
It is supplied in the form of rivets, discs, 
wires, sheets or rods, and can also be had 
in any special forms to which the material 
lends itself by forming in dies or other 
mechanical treatment. It is a special alloy 
containing a high percentage of silver, and 
is designed to have better arc-resisting 





properties than fine silver, sterling silver 
or coin silver, and is harder. It is also 
stated that the oxidation of the alloy has 
no effect on its function. 


Automatic Timing Device 


Walser Automatic Timer Co., 342 Madi- 
son Ave., New York, is introducing a 6- 
ampere lever control, automatic timing de- 
vice without a case. It is sold direct to 
manufacturers and has a 1 to 20 minute 
timing range. The time is first set by the 
timing lever, then the switch is turned on 





6 AMP. 
SWITCH 





by the switch lever, which automatically 
starts the clock which will run until the 
time for which the lever has been set has 
expired, when the device will automatically 
open the circuit. 


Circuit Breaker 
Roller-Smith Co., 233 Broadway, N. Y., 
is marketing Type EAF circuit breakers 
for the protection of motors and feeder 
circuits against overload and failure of 





These circuit breakers are of the 
free handle type, non-closable on over- 
load. They are provided with barriers 
between poles and arc chutes. Overload 
coils can be replaced with coils of the same 
size or any other size. <A direct-acting 
time limit resets itself instantly after the 
breaker opens. These breakers are made 
in capacities from % to 80 amp., 250 volts 
D. C. and 550 volts A. C., two and three- 
pole, overload and _ undervoltage, time 
limit, free handle, all fully enclosed. 


voltage. 


Manufacturing 
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Fully Enclosed Motor 


Reynolds Electric Co., 2650 W. Con- 
gress St., Chicago, Ill, has brought out 
a fully enclosed ventilated type motor in 
1/6 and % hp. sizes. 
A terminal block is 
mounted inside the 
motor and is fully 
protected by the cov- 
er plate. The design 
is such that an out- 
let box fitting or an " 
external switch can be attached in place 
of the cover plate. The windings are 
heavily insulated to make them moisture 
proof. The oiling system consists of an 
oversize oil well packed with wool yarn, 
and provision is made so that the sur- 
plus oil returns automatically to the well. 
The motor is for use on ironers, clothes 
washers and various other types of appli- 
ances requiring small motors. 





United Phonegraph Motor 


United Air Cleaner Co., 9705 Cottage 
Grove Ave., Chicago, Ill., has placed on 
the market the United electrically driven 
phonograph motor. A Century squirrel- 
cage type motor is used to drive it. A 
driving worm, pressed on the end of the 




















motor shaft, engages with a vulcanized 
fiber gear on the motor shaft. One end 
of the governor shaft is coupled to the 
motor shaft with a jaw clutch, giving posi- 
tive drive. The motor can be fastened 
to the mounting board with felt washers 
the same as spring motors are mounted. 
The electric motor can also be furnished 
for D.C. and for 30 and 50 cycles A.C. 


Perfection Wire Stripper 


Weber Machine Corp., 33 S. Water St., 
Rochester, N. Y., announces the Perfection 
Wire Stripper, a machine for removing 
any kind of insulation from the ends of 
solid, stranded tinsel, multi-conductor cable, 
or wire up to % in. in diameter. Cutting 





knives are circular and can be quickly 
replaced at a small cost. Model A machine 
is direct connected to motor, and will plug 
in any standard lamp socket. 











7 ae 








sat 




















April, 1929 


Electrical Manufacturing 





“hh 82] 


f I" 
Warnansase! 


"Minny 


{ 


> 


7) 


41.82.42. 


iy ~ 
TT 


h 


$1. 3,42. 


Ul aia, 


TLL TT 














410. & £49 5 HANDY & HARMAN 


| 





TOLL 


er 


Has No Counterpart 


S America’s leading fabri- 
Pee of precious metals, 
with an expert staff of metal- 
lurgists, we have been able to de- 
velop “Handy” Silver Solders to 
the highest degree of perfection. 


Characteristics 


High tensile strength of joints (40,000 
to 60,000 Ibs. per sq. in.) usually 
stronger than metals joined. 


Resistance to vibration and shock 
Resistance to operating temperatures of 
1400 to 1600 deg. fahr. 


Resistance to corrosion from either acid 
or alkaline enemies, or from the atmos- 
phere. 


High electrical conductivity. 


Penetration. Flows freely, speeding up 
production So small a quantity re- 
quired that the solder-cost per joint is 
negligible. 


Makes neat, compact joints. 


Color-match. Colors range from that 
of sterling silver to that of yellow brass 
—according to formula. 


Accurate to analysis, gauge and width. 


HANDY & 


Many Electrical Uses 


These characteristics render 


“Handy” Silver Solders admira- 
ble: 


(a) For joining commutator segments. 


(b) For soldering leads or other joints sub- 
ject to rise in temperature above the 
critical point for soft solder. 


(c) For joining bus bars, contactors, etc. 


(d) For brazing rotor bars and end con- 
nectors on polyphase induction motors. 


(e) For sealing radio or X-ray bulbs. 


We Co-operate—Intelligently 


We will act for you, whole- 
heartedly, in solving your solder- 
ing and brazing problems. A vast 
amount of data and the services 
of our specialists, are at your dis- 
posal. Write us fully—or, if the 
problems is immediate and 
troublesome, send parts. 

Send for our “Handy Book of 
Silver Solder E”. 


HARMAN 


General Offices—57 William St., New York City 


Fulton and Gold Sts. 
New York 


Main 
Plant 








Plants 
BRIDGEPORT, CONN. 


425 Richmond St. 
Providence, R. I. 


Bridgeport 


Conn. 
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Index of Raw Materials, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manutfacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture. 
Trade names also appear in alphabetical position under 


the subject identifying the product. 
sulating varnish will be found 
“Paint, 


under the heading 


Thus “Linolac” in- 
in alphabetical position 
Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 


specific field which it covers, for obvious reasons. 


A complete Classified Index of all electrical commodities bought, 


sold, or used by Electrical Supply Jobbers, Contractors, Dealers, Central. Stations and other electrical industry outlets 
appears regularly in each issue of ELECTRICAL RECORD as heretofore. 
exclusive ELECTRICAL RECORD feature for over thirty-six years. 


This 
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ALLOYS, LIGHT METAL 
Bohn Aluminum & Brass Corp., Detroit, 
Bohnalite. See Bohn Aluminum & Brass 


ALUMINUM 
(Alse Aluminum Bronze Powder.) 
Albron, Alcoa. Alumac. See Aluminum Co. 
Aluminum Co. of America, 
AMMETERS. 
aeetoas 


Mich. 
Corp. 


of America 
2444 Oliver Bldg., Pittsburgh. 
See Instruments. 


lancers, Armature. 
See Banding Machines, 


Buggies. See Lifts Armature. 
Coil Presses. See Presses, Armature Coil. 
Coils. See Coils, Finished. 
Gere Punchings. See Discs, Armature. 
Cranes. See Lifts, Armature. 

Discs. See Discs, Armature. 

Driers. See Ovens. 

Growlers. See Testers, Coil. 

Hoists. See Lifts, Armature. 
Impregnators, Vacuum. See Ovens, 
jacks. See 


Armature. 
Laminations. See Discs, Armature. 


Armature 





Industrial. 


Lathes. See Lathes. 
Lifts. See Lifts, Armature. 
New. See Coils, Finished. 


gg Fy yg See Notching Machines, Armature. 
ature. 


pinion on Pullers. See Pullers, Armature Shaft. 

Bep See aged and Second-Hand. 

Bhatt Ps Pullers. Pullers, Armature Shaft. 

Shaft Sursishtensrs. See Straighteners, Armature Shaft. 
Stands. ds, Armature. 

Test Benches. See Test Benches, Armature. 





Testers. See Testers, Coil; also Test Benches, Armature. 
1 Cord. See Twine, Armature Winding. 
Trouble Shooters. See Testers, Coil; also Test Benches, 
Armature. 
ks. See Lifts, Armature. 
Ww See Pegs, Armature. 
Winding Maehines. See Winding Machines, Armature & 
Field Coil. 
n 


Winding Twine. Twine, Armature. 
ARMATURE & cole SPRAY GUNS. See Spraying Out- 
ARMORING MACHINES. 


nes. 
ARMS, FLEXIBLE. 
ASBESTOS Shades. 
per 
Slabs. 
Tape. See Tape, Asbestos. 
Wire. See Wire, Insulated. 
Yarn and Thread. See Yarn and Thread. 
ASBESTOS 


Asbestos, 
Easco. 


See Wire Manufacturing Ma- 


See Tubing Flerible Metallic. 
See Shades, Fabric. 
Asbestos. 


Asbestos Slabs. 


Paper, Mill |. Lumber. 
Shingle, Slate & Sheathing Co., 
See Eastern Asbestos Co. 

Eastern Asbestos — »_ Providence, R. 

& Asbestos, Inc., New Brunet, N. J. 
Johns-Manville Corp., New York. N. 
ASBESTOS SLABS 

Slabs & Barriers for Switchboard. 
Asbestos-Ebony. See Johns-Manville, Inc. 
Deceleco, Ine., Wayne, Mich. 

Johns-Manville Corp., New York, a =. 
Transite. See Johns-Manville, Inc 
Zellite. See Deceleco, Inc. 


BAGS, Vacuum Cleaner 
Merrimack Mfg. Co., Boston, Mass. 


BALANCERS, Armature 
(Dynamic Balancing Machines—Balancing Ways) 
Anderson Bros. Mfg. Co., Rockford, Ill. (Ways). 
Armature Coil Equip. Co., 2415 Forestdale Ave., 
O. (Machine). 
Bowsher Co., N. P., South Bend, Ind. 
Olsen Testing Machine Co., Tinius, 500 N. 12th St., 
delphia, Pa. (Machines). 
Sundstrand Machine Tool Co., Rockford, Ill. 
Twentieth Century. See Sundstrand Machine Tool Co. 
Vibration Specialty Co., 1534 Winter, Philadelphia. 


(Machines) . 
BALL BEARINGS. See Bearings, Ball and Roller. 


BANDING MACHINES, Armature 
— Machine & gg ous Co., 


ut St., Brooklyn 
niectric ~% Supplies Co., 17 th e uuiees Sts., 
” See Electric Service Supplies Co. 
Ridlon Company, Frank, Boston. Mass. 
BARRIERS, Switehboard. See Slate; also Soapstone; 


Asbestos. 

BARS, BUS. See Brass, 
BARS, Commutator 
American Brass Co., 25 Broadway, 
Anaconda. See American Brass Co. 
Buckeye Tempered Copper & Brass Co., 
Cameron Electric Mfg. Co., 

Commutato: 1 N. Fr 


Ambler, Pa 


Cleveland, 


Phila- 


Pa 


Atlantic 
Phila- 


also 


Bronze & Copper; also Aluminum. 
New York, N. Y. 
Mansfield, O. 
Ansonia, Conn 
‘ont, Minneapolis, Minn. 
Eureka Copper "Products Corp., North East, 
Homer Commutator Co., 4743 Hough Ave., N. “Zz, Cleveland. 
Rome Brass & Copper Co., Rome, N. Y. 
BASES, Radlie Tube. See Radio Molded Parts. 
BASES, Reading Lamp 
Metal, Pettery, Wood & Glass. 
American Ring (o., Waterbury. Conn. 
Aladdin Mfg. Co., Muncie, Ind 
i 
84 


armor Bronze Co., Garwood, 





N. J. 
Camden Art Tile & Pottery Co., Camden, Ark. 


Cuotonlal, 
Estes & Sons, E. B., 
Fulper Pottery Co., Flemington, 
Globe Metal Spinning Co., 


See Vld Colony lrun Whe 
5844 Grand Central Terminal, 


d. 


New 


J. 
178 Centre, New York, N. Y. 


Hemill Products, Inc., 103 Mott, New York, N. 
ee Mfg. Co., New York Ave. and "Herkimer 8t.. 
Marbleart. See Insulation Mfg. Co. 

Natural. See insulation Mfg. Co. 


Old Colony Iron Wks., 


Bridgeport, Conn. 


Rodale Mtg. Co., 200 Hudson, New York, N. Y. 


Sneath Glass Co., 


Hartfore City, Ind. 


Van Briggle Tile & Pottery Co., Colorado Springs, Colo 


ve, S. A., Zanesville, O. ( 
Yokel ‘Corp., 
Zane Pottery (o., South Zanesv 
BATTERY CHEMICALS. 
BATTERY CUT OUTS. 


See 


Molded Insulation 


"219 Homestead Ave., rtford, 


See Switches, 
BATTERY GAGES. See Instruments, 
pap ing A JARS. See Jars, Battery, 


Pottery.) 
Conn. 
ille, O. 


“hemicals, Battery. 
ttery. 


Pocket. 
Glass; also Rubber: 


BA TTERY OXIDES. See Chemicals, Battery. 

BATTERY i = See Chemicals, Battery. 

BEAD CHAIN. See Chain, Socket 

BEADS, Chandelier. See Cesena. * Chandelier. 
BEADS, Insulating 

American Lava Corp., i425 William, Chattanooga, Tenn 
Dunco. See Struthers Dunn, Inc. 

Martindale Elec. Co., 1255 W. Fourth, Cleveland, O. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, l’a 


Ball & Roller. 


Graphite. See Bearings, Oi 


See Bearings, 


a & Roller. 
1- 


Oil-less. See Bearings, Oil-less. 


Sleeve 


See Bearings & Bushings. 


BEARINGS, Ball and Roller 


Ahlberg Bearing Co., 317 E. 


29th, Chicago, Ill 


Bantam Rall Bearing Co., South Bend, Ind. 
Commerrial See Schatz Mfg. ‘'o 

C J B._ See Ahlberg Bearing Co. 

Fafnir Bearing Co., New Britain, Conn. 
Federal! Bearing Co., Poughkeepsie, N. Y. 
Gurney. See Marlin-Rockwell a 


Hyatt Roller Bearing Co., 

Hotfman See Norma- Hoffman 
McGill Metal Co., Valparaiso, 
Marlin-Rockwell Corp., 
Mathews Mfg. Co., 104 G 
New Departure Mfe. Co., 
Nice Ball Bearing Co, 
Norma- Hoffman 


Bearings Corp., 


N. 
"Dectiags a 
Ind. 


Jamestown, N. Y. 
old, Worcester, Mass. 
Bristol, Conn. 
‘(Nicetown), 


Stamford, Conn. 


Philadelphia, Pa. 


Roller Bearing Co. of America, Whitehead Rd., Trenton. 
Sehatz Mfg. Co., Poughkeepsie, N. Y. 
Schubert. See McGill Metal Co. 


Standard Steel & Bearings, 


Inc., Plainville, Conn. 


Strom Bearings Co., 4587 Palmer, Chicago, 
K 


F. Industries, 
Timken Roller Bearing Co., 
Torrington Co., Torrington. 


BEARINGS, Oll-Less 


40 E. 34th, New York, N. Y. 
Canton, 0. 
Conn. 


Argute Oilless Bearings Co., 149 Berkeley, Philadelphia, Pa 
M. C. See ——. Metal 


Bogert & Hopper, Ine., 
Bound Brook Oil-less homie 


Burlington Metal Corp., Burlington, 


Cleveland Graphite Bronze Co., 
Electric Railway Equipment Co., 
Elreco. See Electric Railway 
Graphalloy. See 
Graphite Metallizing Co., 


rp. 
Varick, New York, N. 
Co., 


880 E. 
30 Church, 


Equipment Co. 


Graphite Metallizing Co. 
Yonkers, N. 


i? 
Yonkers. N. Y¥ 


Y. 


Bound Brook, N. J. 


is. 
72nd, Cleveland, O 
New York, N Y 


Lubrite. See Merriam Fros., 

Merriam Bros., 185 Amory, Boston, Mass. 

Metal Saw & Machine Co., Springfield Mass 

Moraine Products Co., First & Foundry Sts., Dayton, O 

Neveroil Bearing Co., Wakefield, Mass 

Nolu Oilless Bearing Co.. 6 E. Johnson, Philadelphia Pa 
& S. Bearing Co., 315 8. Artillery, Detroit. Mich 

Reliance. See Metal Saw & Machine Co 

Seib Lignum-Vitae Woodturning Co., 98 Boyd Ave., Jersey 
City, N. J. 

United States Graphite Bearing Co., Saginaw, Mich 

BEARINGS AND BUSHINGS 
(For Armature Shafts.) 

Adjustable Bearing Co., 101 Transportation Bldg., Indianap- 


olis, Ind 


Ajax Metal Co., Philadelphia, 


Pa. 


American Bronze Corp., Berwyn, 


Pa. 
Tohn Aluminum & Brass Corp., Detroit, 


Mich. 
Bunting Brass & Bronze Co., Toledo, Ohio 
Damascus Bronze Co., Pittsburgh, Pa. 
Durex See Moraine Products Co. 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts 
Flood City Mfg. Co., Johnstown, Pa. 


Johnson Bronze Co., 
Lumen Bearing Co., Buffalo, 
Moraine Prod:ets Co., Dayton 
National Bearing Metal 

Div.), 4930 Manchester 
T'ntted States Graphite Co.. 


mission. 
BELTS, Rubber 


New Castle, 
i A 


Corp. 


Pa. 


St. Louts, Mo 


See Chain, 


. Detroit, 


oO. 

(More-Jones Brass & Metal 
Ave., 
Saginaw. Mich 


BELTING, Chain Transmission. Power Trans- 


Molded Cord Rubber Belts for Electrical Appliances. 


Fay Rubber ia ay Co., Elyr 
Gilmer Co.. L. H (Tacony), 
BENDERS, Coll Loop 


Armature Coil Equipment ba 


land, Ohio. 





ria, O. 
Philadelphia, Pa. 


2415 Forestdale Ave., 


Cleve- 


Classified Index has been an 
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Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
deiphia, Pa 

Segur. See Electric Service Supplies Co. 

BE NDING. See Punching & Bending. 

BINDING POSTS. See Posts, Binding. 

BLADES, Fan 


Ketes & = Ss y" 5844 Grand Central Terminal Bidg.. 


New Y 
*pee- Dee exits Mfg. Co.. 199 Lafayette, New York, N. Y 
orr gz. Co., Torrington, Conn. 

ut UESTONE. See Chemicals. Battery. 

BOARD, Fuller. See Clot Paper. 

BOARD, Press. See Cit and Paper. 

BOWL HOLDERS. See Fixture Fittings. 

BOX & CABINET BUSHINGS. See Bushings, 
Cabinet. 

BOX BOARD 

Container Corp. of America, 
Mid-West Box Co., 111 W. 


BOXES, Fibre 
Container Corp. of America, 
Corrfibre. See Container Corp. America. 
Mid-West Box Co., 111 W. Washington, Chicago. 
BOXES, Svar Steel. See Cabinets, Sheet Steel. 
BOXES. ood. See Cabinets & Boxes, 
BOXES” AND WRAPPERS 
Brown & Bailey Co., 417 N. Eighth, Philadelphia, 
bulldog. See Pittsburgh Corrugated Paper Box Co. 
Campbell Paper Box Co., South Bend, Ind 
Consolidated Paper Co., Monroe, Mich. 
Container Corp. of America, 111 W. Washington, Chicago. 
vair Co., Robert, 420 Lexington Ave., New York. (Boxes.; 
Gator-Hide Kraft. See International Paper Co. 
Hinde & Dauch Paper Co., 325 Decatur, Sandusky, Ohie. 
Iiuntington Paper Box Co., Huntington, Ind. 
International Paper Co., 100 E. 42nd, New York, N. Y 
Lake Lithographing Co., 2570 Superior Ave., Cleveland, O 
(Display Cartons.) 
Mid-West Box Co., 111 W. Washington, Dept. 36, Chicago 
National Folding Box Co., New Haven, Conn. (Cartons.) 
Pittsburgh Corrugated Paper Box Co., Pittsburgh, Pa. 
River Raisin Paper Co., Monroe, Mich. 
Sefton Mfg. Co., 59 E. Madison, Chicago, Ill. 
Shuttleworth Carton Co., 474 W. Broadway, New York. 
BRACKETS, Instrument 
For Suspending Meters to Station Switchboard. 
General Electric Co., Schenectady, N. Y. 
Koller-Smith Co., 239 Broadway, New York, N. Y. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull- Vanderpoel Elec. Mfg. Co., Bantam, Conn. 


Box & 


111 W. Washington, Chicago. 
Washington, Chicago. 


~_. W. Washington, Chicago. 


Pa. 


Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
BRAIDING MACHINES. See Wire Manufacturing 
Machines 


BRASS TUBING. See Tubing, Brass and Copper. 
BRASS, BRONZE AND COPPER 

Sheet, Rod, Lar. 
American Brass Co., 25 Broadway, New York, N. Y. 
American Nickeloid Co., Peru, Ind. 


Anaconda. See American Brass Ce. 

Baltimore Brass Co., 1212 Wicomico. Baltimore, Md 

Baltimore Copper Mills, (Div. of General Cable Corp.) 
Baltimore, Md. 

Bohn Aluminum & Brass Corp., Detroit, Mich. 


Bohnalite. See Bohn Aluminum & Brass Corp. 
Rridgeport Brass Co.. 774 E. Main, Bridgeport, Conp 
Buffalo, N. Y. 


Buffalo Bronze Die Cast Corp., 100 Arthur, 

Dallas Brass & Copper Co., 820 Orleans See In. 
Durbar. See Buffalo Bronze Die Cast Cort 

Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 


Nickeloid. See American Nickeloid Co 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, Conn 
Scovill Mfg. Co., Waterbury, Conn. 

Seymour Mfg. Co., Seymour, Conn. 

Titan Metal Mfg. Co., Bellefonte, Pa. (Rods and Forgings.) 
BREAKERS. Cireuit. See Circuit Breakers 

BRIOGES, Wheatstone. See Instruments, Laboratory Stand 


ard. 
BRONZE. See Brass, Bronze and Copper; alse Castings 
BRONZE, Phosphor. See Phosphor Bronze. 
BRONZE POWDER, Aluminum. See Aluminum. 
BRUSH HOLDERS. See Brushes, Commutator. 
BRUSHES, Carbon. See Brushes, Commutator. 
Graphite. See Brushes, Commutator. 
Metal Graphite. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
(Brushes, Brush Holders and Flexible Leads.) 
Brush Holders 
Carbon, Graphite, Metal Graphite.............+. See 
Flexible Leads and Pig Tails.............see0- See 
Sheet Metal 
WRU, GORD o.6n 60 6n0'nbss ccccceccasicecteeesoe 
Automotive Mfg. Co., Kansas City, Mo. e ee 
BB. . See Becker Bros. Elec’l Corp. 
Baylis Co., Bloomfield . 
Becker Bros. Elec. Corp., 
COGOGD, — WU cccccrcesesecavetscesecsce 
nee & Carrier Corp., 
Yo BE. Ys. covcccsccecscesgevecesesece os on ge O80 
Brill: Bruel Carbon Co., Columbia . * 2 ea 
Calebaugh Self-Lubricating Carbon Co., 1503 


Columbia Ave., Philadelphia, Boccsccce es 
Carbon Engrg. Co., Slinger, Wis............ «8 
Carbon Laboratories Co., 5005 Euclid Ave., 

Clovetand, G. ccccccsecsecscccccseccecsccs 
Carbon & Graphite Corp., 227 West 

Broadway, New York. N. Y......--++ee0+s 
Carenco. 


See Carbon Engineering Co. 
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A BRIGHT, PLEASING, 
DURABLE FINISH 


ASTING protection and a crisp, clean, silvery gray 
surface are qualities that Aluminum Paint brings to 
production jobs—when applied as a finish. 


Aluminum Paint received its first broad acceptance in 
the electrical production field as a finishing coat for 
switch boxes. Over a period of years and under all sorts 
of conditions, indoors and out of doors, Aluminum 
Paint has given this item satisfactory service. 

Its tough, impermeable, metallic film successfully re- 
sists rust and corrosion. Its bright, smooth surface is 


slow to discolor, even in the presence of fumes or smoke. 

As a result of these heavy duty tests, Aluminum Paint 
is being specified as a finishing coat for a wide variety of 
production jobs in the electrical industry, and on many 
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ALUMINUM 


'1T LEAFS 


electrically operated appliances for household and in- 
dustrial use. 


On the economy side also, Aluminum Paint compares 
favorably with any other durable finish. It is easily 
applied. It may be brushed, dipped or sprayed. It covers 
greater surface area than ordinary paints. Yet it costs 
no more. 


The booklet, “Aluminum Paint—the Coat-of-Metal 
Protection,” will interest manufacturers of electrical 
equipment. We will gladly send you a copy. 


ALUMINUM COMPANY OF AMERICA 
2444 Oliver Building, Pittsburgh, Pa. 
Offices in 19 Principal American Cities 


One of the Aluminum Painted Products of the 
Pittsburgh Reflector Company, Pittsburgh, Pa. 


The pigment base for the better grades of 
Aluminum Paint is Albrcn—made from pure 
ALCOA Aluminum. 


se) 
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PAINT 
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. . 
ie Castings 
Aluminum, Tin, Lead and 
White Brass, Special Ma- 
chines, Dies, Tools, Jigs and 
Stampings 


Advance Tool & Die Casting Co. 








DIE CASTINGS 


Permanent Mould Castings 


OUR 36 years’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 


ble in the use of die castings. We design and 
make our own DIES. QUOTATIONS made on 
parts NICKEL or CHROME plated. GOOD 


WILL reflects as an 
of satisfied customers. 


FRANKLIN DIE CASTING CORPORATION 


index to our large number 








DIE MOLDED CASTINGS 


Aluminum, Tin, Zine and Lead Alloys 


Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 

















1654-60 Holton St., Milwaukee, Wis. 826 Gifford St., Syracuse, N. Y. BADGER DIE CASTING CO., 
Edgewood 284 Pioneers of the Die-Casting Industry 156 East Buffalo St., Milwaukee, Wis. 
BRUSHES, Commutarer——Continued Columbian Steel Tank Co.. 1505 W. 12th, Kansas Cit a oe eS Gate. tee Tee. &. ¥. 
: a : . y, Ma 
— n’ _ E., 227 Fulton St., New cows r" Commercial, Mfc. if Suppiy Co ., 1448 Delaware St., Denver. a 1 ™ 7. S. 9 Mich, 
JE, Upenssbbewaceshotanwensanans wae me 4, 7 330 EL 16th f 
Se =~ Peg) $! M. ' Co., 263 lee Se —— a Mfg. Co., 1314 Murphy _ 8s. W., Specialty Display” Cave case Co., ee, Ind. 
Cooley Big. Co, 98° Park Pisce, New York |. Wl...” micenie Dagmbeent te: Stettner Phonograph Corp., 318 E. 75th, New York. 
426 Exchange, Rochester, N. Y. 
Diamond C; See Chapin, Co.._ Cha ... Electrie Apparatus Co., 702 N. Halsted. Chicago, It: ee a aa ee eke, ew Yee, BY. 
Electra. See Automotive Mfg. Co. Sat See SUaRS Ch... 5 S00, Le, TG, Oo. Coe Syracuse Screen & Griite Co., North ‘Manchester, ied. 
ectric Accessories Co., 0 ts Fouch Elec. Mfg. Co., 105 N. Ninth, Portland, Ore. oe, es ee - 
Philadelphia, Pa. ..ccccccccccccccccccses 00 ce oe SB. Greater New York Metal Box Co. Trenton Wood Specialty Co., Stokes Ave. and P. BR R., 
a ourth ; ne., 143 Ww. 19th, 
“P Philadelphia, Pa. senetinns o Rae SON Gin —"%« 31 N. Water ey? | ae 2 Udell Wee. wv asih ‘e? Barnes Ave., Indianapolis, Ind. 
as ay Copper Products Corp., North East, wen Gurney Sheet Metal Wis., 718'E. 4th, Long Beach, Cal. West Box Co., 235 Li Mase 
rere Sit icone,” on ik 8 H- Hauer, J.B. Driges ave. and N, Rh ee CY «= CABLE ARMORING MACHINES. See Wire Manufse- 


General Electric Go., Schenectady, N. Y.... © .... H 








Graphalloy. See Graphite *Metalizing Corp. 
Graphite Metalizing Corp., 1040 Nepperhan 

Ave., Yonker8, N. Y...ccscccccccccecs cm. 
Henrite Products Co., 98 Park Place, New 

Werk, BH. YF. cccccccccccccccccssccccsece 
Holland Trolley Supply Co., 1623 E. 43rd 

Cheetah, Geb <ccoccsecevccecccce*eccee oo 00 080 _ 
eandron, W. J., 345 Madison Ave., New 

ork, N. Y. (Imported.)............-.+- 
Keystone Carbon Co., reise N. llth, Phila- 

. Pa. 

¥ N. ° Cc. 
Le Carbone. See Jeandron, Ww. J. 
Le Valley Vitae Carbon Brush Co., J 

Grand Central Terminal, New York, N. Y. C . 
Marks Elec. Co., Hiram, 304 Woodward Ave., 

ee agg eenece arp os Os 
es Ao Brush Co., 33-02 48th c 

onG Giiy, BM. Zeccccvccccess ‘ . 

National Carbon Co., Cleveland, 2 © » 
New Process Carbon Co., 1503 Columbia 

Ave.. Philedsighia, Pa....c.c.ccccccesece OC Seve oore 
No Spark. See Calebaugh Self-Lubricating. 

Carbon Co., 8215 a an. Cleve- 

land, Ohio eececes soosccegeeecs CO WH L 
Ohio Elec. Specialty Mfg.” ‘Co., “Troy, 
Perfection Supply Co., 98 Park Pi., New 

i Ee akseesidsnisenseensceenence CWS HL 
Pittsburgh ‘catboa’ Brush Co., 127 Fancourt, 
Pure naeen Co., a BE. Zecsccese CW SB L 
Pyramid. See Nation n Co. 
Reaction. See Baylis C0 
Rome Wire Co., Div. of General Cable w L 


Salem Electrical Supply Co., Salem, Mass. .. SRP PS 
Seabury, Ralph L., Factories Bidg., Toledo, = CS ss we ce oc 
Co., Geo. w., 110 


Snarr & ‘ 8. Ninth 

Mt NEN. kad e uicheaehianenene Cc 
on. -Dee Fee. Mfg. Co., 199 Lafayette, New e . 
quer teten Os, St. Mary’s, Pa.......... © as we es 96 
Stackpole Carbon Co., St. Mary’s, Pa.... C .. .. «+ «> 
Sterling. See Carbon Laboratories Co. 

Superior Carbon Products Co., North Ra, 

Poughkeepsie, N. Y.........--.++. soeueae be bs a0 ee 
U. 8. Graphite Co., Saginaw. Mich........ © ce ae 00 'se 
Oniversal. See Graphite Metalizing Corp. 

Weber Elec. Wks.. Brooklyn Sta., Cleveland. C L 


PNEUMATIC SPRAYING. 


BRUSHES FOR VACUUM CLEANERS 
Omaha Brush Co., 320 N. 15th, Omaha, Neb. 


rebristled.) 

born Mfg. Co., 5401 Hamilton Ave., Cleveland, Ohio. 
BUGGIES. Armature. See Lifts, Armature. 
BULBS, Glass 

For Incandescent Lamps and Tubes. 
Almo Mfg. Co.. 38 Crawford, Newark, N. J 
Corning Glass Wks., Corning, N. Y¥ 


eres, See Spraying " Out- 
ts. 


(Brushes 


Fayette Glass Bulb Co., 229 2st, Brooklyn, N. Y. 

Libby Glass Co., Toledo, O. 

oqeenns MACHINES. See Wire Manufacturing 
a 


GUSHINGS, SHAFT. See Bearings and Bushings. 


BUSHINGS, Box and Cabinet, Porcelain 
Appleton Electric Co., 1704 Wellington Ave., Chicago, Tl. 
Columbia Metal Box Co., 226 E. 144th St., New York, N. Y. 
Harter. See Multi Elecl. Mfg. Co. 
Knox Porcelain Corp., Knoxville. Tenn. 
Minerallac Electric Co., 25 N. Peoria, Chicago 
Multi Electric Mfg. Co, 210 N. Ogden Ave., 
Nelson Elec. Co., Plant City, Fla 
CABINET GRILL CLOTH. See Cloth, 
CABINETS. Fibre 
Continental-Diamond Fibre Co Bridgenort, Pa 
Vulcawood. See Continental-Diamond Fibre Co 
TS. Refrigerater. See Refrigerator Cabinets 

CABINETS, Sheet Steel 

Stamped and Turned-up Boxes and Cabinets. 
Aeme Rlow Pipe & Sheet Metal Wks., New Orleans, 


Tl 


Chicago, TL 


Untreated. 


La 


Adam Flectrie Co. Frank. St. Touis, Mo. 

All-Steel-Equip. Co., Aurora, 

American Steel Furniture Co., 27 W. 24th, New York, N. Y 
Aurora Steel Products Co., Aurora, ITl. 

Renjamin Elec. Co.. 1378 E. 16th, Los Angeles, Cal 


Berks Engineering Co., Reading, Pa. 

Berthold Elec. Co., Gus, 555 W Monroe, Chicago. I!! 
Bonnell Elec. Mfg. Co., 192 Chambers, ad York, N. Y 
C. & P. Electric Wks.. Springfield, Mas: 
Cleveland ge Co., 2925 E. 79th, * cleveland, oO 
Coast Specialty 72 E. Sixth, Portland, Ore. 

Cole Metal Products Co., 38 Crescent, Long Island City 
Columbia see. Mfg. Co., 59 Columbus 8a., Fra 


eisco, 
Columbia Metal Bor Co., 226 E. 144th, New York, N. Y 
a 


San n- 





Holzer Sheet’ Metal Wks., Inc., New Orleans, La. 

Hough Mfg. Co., 2520 24th, Detroit, Mich. 

Isert Co., J. H., 1234 Rowan. Louisville, Ky. 

Karp Metal Products Co., 129 30th, Brooklyn, m. %. 

Kirtland Elec. Construction Co., 34 He rkimer, Albany, N.Y 

Large-Dail Mfg. Philadelph 

Leonard Elec. Perkins Ave., ._—— oO. 
New y™ : « 


419 E. 24th, 
155 Ss, , New York, } 
1400 N. Spring, Los Angeles, Cal. 
Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. 
Metropolitan Elec. Co., 2914 First Ave., S., Seattle, Wash. 
ee Ree Products Co., Blvd. at 14th, Long Island 
t 
aiitwackes Vault & Cabinet Co., 521 Market, Milwaukee. 
Mosher, 8S. L., 1951 Lawrence, Denver, Colo. 
National Metal Box Co., Van Dyke & Ferris Sts., Brooklyn. 
Newran Elec. fg. Co., Ly Claire, Wis. 
Parr Metal Products Corp., 3519 41st, Long Isiand City, N. Y. 
Penn Electrical Co., 35 Water, Irwin, Pa. 
Powerlite Switchboard Co., 4149 E. Toth, Cleveland, 0. 
Rezloh. See Holzer Sheet Metal Works 
Robbins & Myers, Inc., Springfield, oO. 
Security. See Aurora Steel Products Co. 
Standard Metal Box Corp., 950 Grand St., 
Star Metal Box Co., 238 46th, Brooklyn, 
Superior Switchboard & Devices Co., 
Canton, O. 


Lorentzen, H. K., 
MacMillen Mfg. Co., 


Brooklyn, N. Y. 


N. Y. 

420 Schroyer Ave. 
Tanner & Co., Wm. F., 511 8. Sharp, Baltimore, Md 
United Meta) Box Co., 473 President, Brooklyn, N. 
Tinitea Sheet Metal Wks.. 575 Howard, San Francisen 
=o Metal Box & Products Co., 316 Coit, Irvington 


Wadsworth Elec. Mfg. Ce., Covington, Ky. 
Wurdack Elec. Mfg. Co., 4444 Clayton Ave., St. Louis. Mo. 


CABINETS AND BOXES, Wood 


Ampere. See Donehue Lumber Co. 

Aston Cabinet Mfrs., 1223 W. Lake, Chicago, III. 
Roehm Cabinet Co., J., 2216 W. 63rd St., Cleveland, O. 
Buckeye Mfg. Co., Springfield, O. 

Carolina Wood Products Co., Asheville, N. C. 

Carrom Co., Ludington, Mich. 

Caswell-Runyon Co., Huntington, Ind 

Cheney Piano Action C., Castleton, N. Y. 


Clinton Corp., 342 Madison Ave., New York, N. Y. 
Corlieth Cabinet Mfg. Co., St. Mary’s, Pa. 

Cory Cabinet Corp... Springfield. Mo. 

Detxer Co., Geo., Henderson, y. 

Donehue Lumber Co., Smith and State, Perth Amboy, — J. 
Ebert Furniture Co., 225 W. 34th, New York, N. 
Efiein & Sons, Frederick, 44 OK Ave., Brooklyn, x. » 2 
Fmvire-United Hat Block Co., 312 E. 22nd, New York 

Estes & Sons, E. B., 5844 Grand Central Terminal Bidg.. 


New York, ° xe 
Excello Products Corp., 4836 W. 16th, Cicero, II! 
Findlay Mfg. Co., Metropolitan & Morgan Aves., Brooklyn, 
Grand Rapids Furniture Co., Grand Rapids, Mich. 
Harper Mfg. Co., Cassopolis, ~~ 
Hickory Bor Co., Hickory 
Hubbell, H. L., 59 Market Ave., W.. Grand Rapids. 
Interstate Woodworking Co., 46 Wooster, New York, N. Y. 


Karpen. See Studner Bros. 
King Mfg. Corp., Rano & Crowley, Buffalo, N. Y. 
Klumpp Sons, John G., 13 Baxter, New York, N. Y. 


National Cabinet Co., New Philadelphia, 
New England Box Co., Greenfield, Mass. 
Oneida Cabinet Corp., — N. 
Ottawa Furniture Co.. Hollan 


Mich 
Pooley Co., 16th & indlons pe Philadelphia, Pa. 


Radio Allied Mfre. Corp., 1340 8. Michigan Ave., Chicago 
Radio Cabinet Mfg. Corp., Furniture Mart, Chicago, Tl 
Radio Cabinet & Equipment Co., 1504 Vine, Philadelphia 
Radio Mfg. Co.. Div. of ed Lumber Co., Swanton, 
Radio Master Corp., Bay 5 oa Mich 

Ped Lion Cabinet Co., P 


Red a. 
E. Z%. Cabinet Co., 54 North, Boston 


R , Mass. 
Rockford Sales Corp., 206 Lexington Ave., New York. N. Y 





DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 





turing Machines 
— TEST SETS. See Instruments, Portable and Switch- 


CABLING MACHINES. See Wire Manufacturing Machines. 
CANDLES, Fixture 

Glass, Fibre Paper. 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
Cleveland Container Co., 10800 Berea Rd., Cleveland, 0. 
Fibro Products Co., New Bedford, Mass. 
Franklin ~~ 3 Specialty Co., 173 Lafayette, New York, N.Y 

939 Barnum Ave. , Bridgeport, 

* Fibre Products Co. 
CANOPY (Canopies). See Fixture Fittings. 

Insulators. See Insulators. 

Switches. See Switches, —_~, 
CAPACITORS. RADIO. See dio Circuit Components 
CARBON, Powdered 
Marks Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich. 


CARBONS, Battery. See Carbons. 
Are Light. See Carbons. 
CARBONS 
Battery Are Light. 
Becker Bros. Elecl. Corp., 23 N. Jefferson, Chicago, Ill 
Blanck & Carrier Corp., Tis Ww. "Sard. New York, N. Y. 
Columbia. See National Carbon Co. 
Daylight. See National Carbon Co. 
Lessing Battery. See Blanck & Carrier Corp. 
Nuernberg Battery. See Blanck & Carrier Corp. 
National Carbon Co., Cleveland, Ohio. 
Oretip. See National Carbon Co. 
Silvertip. See National Carbon Co. 
Speer Carbon Co., St. Mary’s, Pa. ‘ 
Stackpole Carbon Co., St. Mary’ aon id 
CARTONS. See Bores and Wra 
CASEIN PLASTICS. See Molded I Teewtetion. 
CASES, Eliminator. See Cases, Eliminator. 
Flashlight. See Cases. Flashlight. 
CASES, Eliminator 
Brumberger Co., 252 Pearl. New York, N. Y 
Grand Sheet Metal Wks., 174 Grand, New York, N. Y. 
Karp Metal Products Co., 129 30th, Brooklyn. 
Luna Tin Mfg. Co., 547 W. Zist, New York, N. Y. 
CASES, Rinehtignt 


Bridgeport B Co., 744 E. Main, Bridgeport, Conn. 
Lincoln Fibre ~—— Co., sewnest. Del. 
St. Louis Paper Can Tube Co., St. Louis, Mo. 
Underwood Battery Co., 1250 Ontario, Cleveland, 0. 
CASTINGS, Aluminum. See Castings, Aluminum. Also 
Castings, Copper, etc. 
Brass. See Castings. 
Bronze. See Castings. 
Copper. See Castings. 
Die. See Castings, Die. 
Monel Metal. See Castings. 
Steel. See Castings. Steel. 
White Metal. See Castings. 
CASTINGS, Aluminum 
Aluminum Co. of America, 2471 Oliver Blds.. Pittsburgh. 
Bohm Aluminum & Brass Corp., Detroit, Mich 
Bonnell Elec. Mfg. Co., 192 Chambers. New York. N. Y 
Monarch Aluminum Ware Co., 9301 Detroit Ave., Cleveland 
National Bronze & Aluminum Foundry Co., 88th & ‘ 
Cleveland 0. 
Quality Aluminum Casting Co.. Waukesha, Wis 
Tenual. See National Bronze & Aluminum Foundry Co. 
Veco Mfg. Co., South Norwalk, Conn. 
CASTINGS 
Copper, Brass, Bronze, Monel Metal, White Metal. 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 


Bohn Aluminum & Brass 
Bonnell Elec. Mfg. Co., 
Central Pattern & Foundry 


Chicago, Il. 
Chase Brass & Copper Co.. 
Faries \ffe. Co.. Decatur, Ti 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts., 
McGill Metal Co.. Valparaiso, tnd 
National Bronze & Aluminum Foundry 


Cleveland, O 
Ohio Pattern Wks. & Fady. Co., 
617 Huntington 


Cincinnati, O. 
Rabun = Foundry, 

40 Purvis. Tong Island Citv. N Y 
Aluminum Foundry © 


Corp., Detroit. 
192 Chambers, New York, N. Y 
Co., 3737 S. Sacramente Ave.. 


Waterbury. Conn 
Detroit 


Co., 88th & Laz 


2730 Spring Grove Ave 


West Belgrave, 
Park, Cal 

Sterling Art Metal Wks.. 

Tenual See National Bronze & 

CASTINGS. Die 

Advonee Tool & Die Casting Co., 1654 Holton, 


vis. 
Alemite Al -Casting & Mfg. Co., 2640 Belmont Ave., 
cago, 

Allied Die-Casting Corp.. Long ee City, N. Y. 
Alumac. See Aluminum Co. of Am 

Aluminum Co. of America, 2471 Oliver Bidg., Pittsburgh 
Aluminum Industries, Inc., 2438 Beekman, Cincinnati. ¢ 
American Die Casting Co., 2040 Dominick, Chicago, 1! 

Badger Die Casting Co., 156 East Buffalo, Milwaukee, Wir 
Rarnhardt Bros. & Spindler, Monroe & Throon St., Chicas 
Bohn Aluminum & Brass Corp., Detroit, Mich. 


Milwaukee. 
Ch! 





To-Mi. See Doehler Die Casting Co. 
New York, N. * 





5 


Doehler Die Casting Co., 386 poe Ave., 








4 





icimaatery x 





No. 4 April, 1929 
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Water pump 

Alloys impeller die 

P cast by Stewart. 
-S tor 
Ul 
CAD. 
is. 
ork. 
rk, N. Y¥ 
, Ind 
(Radie.) 
7. ae me 
, Ind 
» Manufse- a 7 
and Switch- B 
g Machines. 
Wilmington, 
sland, O. 
York, N.Y 
port, Conn. 2 * * 





are ready for the assembly 


hid Wi Die Cast 44 Stewart 


D. 


|, pee finishing and fitting operations can be 
scratched off the production record, and off the 
cost sheet, too, for many parts that are die cast by the 
Stewart Process. 


rk, N. Y¥ 





es Parts {frequently replacing whole sub-assemblies) for a 

“ia hundred different products come from the Stewart 

a. abe plant finished, inspected, perfect; ready for assembly. 

The manufacturing operations previously required by 

other methods are clear saving. Savings in handling 

and assembly, the release of manufacturing facilities 

ttsburgh. ee . ? .. raed . =~ ° 

ii agen to other work, make cost per piece” savings insigni- 
ve. Cleveland ficant by comparison. 

Foundey C2 Manufacturers,who suspect that their production details 

Metal are too complicated in the light of present-day demands 


Boston, Mase 


“ge in performance and price, are invited to investigate 
York, N ~ + . 

cramente Ave. the advantages of Stewart Die Casting Process as ap- 
= plied to their requirements. 


» Sts., Detroit 
88th & Laz 


1g Grove Ave 


THE STEWART 
DIE CASTING CORPORATION 


4500 Fullerton Avenue, Chicago, Illinois 
Detroit * Pittsburgh + Dayton + St Louis 


Newark + Cleveland 


ye, Huntington 
and (itv. NY 
1 Foundry C 
ton, Milwaukee 
ont Ave., Ch! 
x. &. 

ig.. Pittsburst 
Cincinnati. ¢ 
Chicago, M1! 
Milwaukee. Wi 
on St., Chicag 
fich 


*N ra 
lew York, N. Y eae ai 














CASTINGS, Die—Continued 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 
Franklin Die Casting Corp., 826 Gifford, Syracuse, 

Illinois Die Castings Co., 503 S. Jefferson, Chicago, 
Krone-Seebek Die Casting & Mfg. Co., 2935 W. 


289 Fourth, Milwaukee, Wis 
Newton Die Casting Corp., 146 Munson, New Haven, Conn. 
Paragon Die Casting Co., 3221 Ravenswood Ave., Chicago, na 
Perfection Die Casting Corp., 406 Lakeside Ave., N. 
Cleveland, O. 
Permite See Aluminum Industries, 
N. J 


TL 


47th 
Chicago, Jl. 3 


Milwaukee Die Casting. Co., 


Inc. 
Soss Mfg. Co., Roselle, 


Stewart Die Casting Co., 4500 Fullerton Ave., Chicago, Dl 


Superior Die Casting Co., 875 E. 70th, Cleveland, Ohio. 
— City Die Castings Co., Talmadge and 33rd Aves., 

E Minneapolis, Minn. (White Metal). 
CASTINGS, Gray Iron 


American Engineering Co., 
Athens Foundry Co., Athens 
Barlow Foundry Co., 


2s Sennen Pa. 
551 N. J. = R. Ave., Newark, N. J 


Barnett Foundry Co., Newark, N. J. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 
North Wales Mach. F .. No Wales, Pa. 

Sacks Iron Foundry, L., 357 Wilson Ave., Newark, N. J 
Snead & Pine St., Jersey City, N. J. 

8t. Louis Malleable Castings Co., 7701 N. Conduit Ave, 


St. Louis, Mo. 


CASTINGS, Steel 

Bonney-Floyd Co., Columbus, Ohio. 

Eastern Steel Casting Co., Ave. L. & Edward S8t., 
Pittsburgh Malleable Iron Co., Pittsburgh, Pa. 

Riverside Steel Casting Co., Jacobus Ave., Kearney, N. J 


CEMENT, a mmatator 
El 


Newark, 


Eatly, Hdward E., 1129 W. Fifth, N. W., Canton, 0. 
E‘ectric Power Maintenance 21 N. Third, Minneapolis. 
Imperial. See Martindale” Electric Co. 

Martindale Electric Co., 1255 W. Fourth, Cleveland, 0. 
Mitchell Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Perce-Lute. See a Supply Co. 

Perfection Supply Co., Park PL, New York, N. Y. 
Plas Mica Co., 26 St. Sidees Place, Yonkers, N. Y. 
Technical Products Co., 114 S. Sheridan Sq., Pittsburgh, Pa 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CEMENT, Liquid Porcelain 
Anchorlute. See Technical Products Co. 


Fire Lute. See Technical Products Co. 
Insa-Lute. See Technical Products Co. 
Okonite Co., Passaic, N 


at ea Mfg. is. 

echnical “ye: Co... a S. Sheridan Sq., Pitt P 

CHAIN, esmele' eo &. ni og 
ler como. Se Crystals, Chandelier 

CHAIN DRIVES. rane Chain, Power Transmission. ‘ 


CHAIN, Fixture 
Acco. Bee American Chain Co. 
American ay Co., Bridgeport, Conn. 


Chase & Copper 
Eastern ‘Chaip works, — E. 22nd St., New York, N. ¥ 
ote ai Ste oes 

etal Mfg. ies E. nee. Philadelphia, Pe 
H. & O. Chain Co., So. be 
Newark Metal —_., — 28. 6th, Newark, N. 2. 
Plume & Atwood M ‘co. Wa 


terbury, 
Rodale Mfg. Co., 2008 Hudson, New York, N. Y. 
Steele & Johnson Mfg. Co., Waterbury, Conn. 
Universal Metal Chain Co., 75 Clymer, Brooklyn, N. Y 


CHAIN, Power Transmission 

Baldwin Chain & Mfg. Co., Worcester, Mass. 
Boston Gear — 8a “4 Co., Norfolk Downs, Mass 
Diamond Chain & ianapo I 
Link-Belt Company, $10 s. Michigan Ave., 
Morse Chain Co., Ithaca, N. Y. 

Ramsey Chain Co., Ine.. Albany, N. Y. 
Reeves Pulley Co... Columbus, Ind. 

Renold Boston. See Boston Gear Wks 

Union Chain & Mfg. Co., Sandusky, O. 
Whitmey Mfg. Co., Hartford, Conn. 
CHAIN, Socket 


American Chain Works. 12 Wooster St., 
a Chain Mfg. 


Chicago, Ill 


New Yer. 


Co., Bridgeport, Conn. 
& O. Chain ., South Norwalk, Conn. 
CHANDELIER BEADS. See Crystals, Chandelier. 
CHANDELIER CRYSTALS. See C 


Tystals, Chandelier 

CHANDELIER FRINGE. See Crystals, Chandelier 
CHARGERS, Magnet 
Charging, Remagnetizing. 
Colpin Corp., 6110 S. Main, 
Cowie Elec. Co., E. 
Fore Elec. “Mfg. Co., 


Los Angeles, Cal. 

8., 1823 Wyandotte, Kansas City, Mo 
5255 Wabada Ave.. St. Louis 
Servwell Sales Corp., 1749 N. Winchester Ave., Chicago. 
Valley Electric Co.. 4221 Ferest Park Blvd., St. Louis, 
CHEMICALS, Battery 


Electrolyte, Battery Salts, Battery Oxides, Sal Ammoniac, 


Bluestone, anganese. 
Cooper & Co., Charles, 194 Worth, New York 

134 ae 
By. 


ee -Picher Lead Co., 
113 W. Court er 


mer & Amend, 205 
General aera Oxides Co., Jersey City, N 


Me. 


Tioxtae. ) 
Electro Chemical Co., 


J. 
o Cincinnati, 0. Co., Murray Rd. and Big Four R. B. 
Grasselli Chemical Co., Guardian Bldg., a a 0 
Kalbfleisch — 200 Sth Ave., New York, N. 


Klipstein Co., 644 Greenwich, New York, N. x 
Merrimac Chemical Co., 148 State, Boston, Mass. 
Powers-Weightman- Rosengarten Co., Philadelphia, Pa 
Voltah. See Powers-Weightman-Rosengarten Co. 

Wah Chang Trading Corp., 283 Broadway, New York, N. Y 


CHEMICALS, Refrigeration 

Ansul Chemical Co., Marinette, Wis. 

Arctic. See R ler & Hi Chem 

Carbide & Carbon Chemicals Corp., 30 = ta0e, New York, 
N. Y. (Butane & Isobutane.) 

Ory Ice Corp. of America, 50 E. 42nd, New York, N. Y 

— & Hasslacher Chemical Co., 709 - Ave, 

N. Y¥. (Methyl Chloride, Ethyl Chlorid 

virginia Smelting Co., West Norfolk, Va. iselpee- Dioride.) 
Chromium Plating. See Plating & Finishing. 

CHUCKS, Magnetic 

J & H Elec. Co., 161 Clifford, ‘-efpmaaaamaae 

, Taft-Pierce Mfg. 

Caft-Peirce Mfg. Ce., Woonsocket * 1. 

Walker Co., 0. 8S (Rockdale), Worcester, Mass. 


CIRCUIT BREAKERS 

Air and Oil Circuit Breakers and Oil Break Switehes 
Allen-Bradley Co., 494 Reed, — =x is. 
anderson Mfg Co., Albert & J. M., Boston, Mass 
Automatic Reclosing Cireuit Breaker “pe. 0 
Automatic Switch Co., 517 E. —— Detroit, ——_ 
Bur! troller Co., 369 Lexington A new York 

t Elec! Mfg. Corp. 838 Summer St. (South iposton) 

Boston, Mass. 





New 


RL 


Electrical Manufacturing 





SUNDH Control 


for 


AC and DC 


Elevator Control 

Fire Pump Control 
Pressure Regulators 
Float Switches 
Automatic Starters 
Manual Starters 

Speed Regulators 
Machine Tool Control 
Magnet Operated Switches 
Valves, Magnet Operated 
Transfer Switches 


Sundh Electric Co., Inc. 
















TRADE MARK i Newark, N. J. 
Crambiett Engineering Div. of _— Stat Controls Co., 
236 Milwaukee, Milwaukee, 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
General Electric Co., Section W-234, Merchandise Dept.. 
Bridgeport, Conn 
— & Hegeman Div. of Arrow-Hart & Hegeman Elec. 

Hartford, Conn 

High’ "Tension Elecl. "Specialty Co., 500 Washington, Abing- 
ton, Mass. 

er, See High Tension Elecl. Specialty Co. 
& H. See Hart . oe Div. 

pt therm. see Allen-Bradley Co. 

j~ £.- reuit Breaker Co., 19th and Hamilton Sts., 
Philadelphia, Pa. 


Line Material Co., South a Wis. (Oil Switches.) 
Maple Co., R. H.. Indianapolis, Ind. 
Martindale Elec. Co., 1255 Ww. Fourth, Cleveland, O. 
Minibraker. See Burke Controller Ce. 

Roller-Smith Co., Broadway, New York, N. Y. 
Sentinel. See Westinghouse Elec. & Mfg. 
— ine wson, Long 


Westinghouse El x Mie. 
CIRCUIT TESTERS, my Testers, Fuse 
CLEANER BAGS, Vacuum. See Bags, Vacuum (leana 
CLEANER BRUSHES. Vacuum. See Brushes for Vewu 
Cleaners. 


CLEANERS, Metal 
Oakite ucts, Inc., 26 Thames, New York, N. Y. 
CLIPS, Fuse. See Fuse Clips. 

oe egy" sg 


Ti. 
Block “SWITCHES. * See Switches, Time. 
CLOTH GEARS. See Gears and Pinions, Composition. 
eTe LOUD SPEAKER DIAPHRAGM. See Cloth, Un- 


ated. 
sLOTH RADIO GRILL. See Cloth, Untreated 


CLOTH, ee ae 
John, 11 . New 
on gn Cloth,”” Cotton Duck, Drill, Diaphragm 
‘loth, Grill Fabrics, etc 
Cindall rae . 200 Madison Ave., New York, N. Y. 
(Grill Cloth 


CLOTH a 2 tt Wai Insulating 
th, Insulated ........eeeseeeees See C 
ya Insulated ......cccesseses See P 
Fibre Paper (Fish Paper) .......- See F 
Press Board (Fuller Board)....See B 
BUM cccccccccccccccccecccceccese See 8 
acme Wire Co., New Haven, Conn........ cs P . 
armes. See Rogers Paper Mfg. Co. 
armatite. See Mica Co. 
Brand & Co., William, 268 4th Ave., New 
TE: ccbsnbehsnaddbecatdansveasoesesgnses «2 66 P uc ce 


gheceeancccgaseeenasys oo B ce oe 
Inc., Highland, Park, Conn..... P .. B 
Jase aie Co, Unionville, P ee 
‘ase & Risley ‘Press Paper Co., 


Case Brothers, 


Seloron Ce., Bridgeport, Pa 

Chicago Mica Co., 345 Campbell, Valparaiso, 
ME:  wsschsdesaceepeodeeetsessuenentiee 

Continental-Diamond Fibre Co Bridgeport, 

| Rs Ee err reer ne rae t Ps 
Oexstar on Dexter & Son 
Dexter & Cc. HL, Windsor Locks, Conn. 

(Condenser “Tissue. ) 
Dielectric Mfg. Co., St. Louis, Mo........ ese? ..8 
Electrite. See West Virginia Pulp p. ae Co. 
?yberoid. See Wilm Fibre Co. 
General Electric Co., Section I- ash » 4 

chandise Dept, Bridgeport, Conn........ C.F. 


Conn 
—- Rh ites) City, Ind. 
(Glassine Con nag ssue 
dewitt & Bres., 6 Ferry, New York C .. P .... 
Hi-Tex. See “aD. yn 4 Mills. 
{ncella. See Tarentum Paper Mille Co. 
(rvington Varnish & Insulator Co., Irving- 
Gam, Wii J. coccccccccccncsecccccecesosce 
Manning Paper Co., J. A., Troy, N. Y......-- 
Miea Insulating Co., 200 Warick, New York 


io] 
a 

a 
ow 


i -Rand Mfg. Co., 19 Vesey, New Pr 
em, BM. Y. cccccsceccccecece ee ce . 
National _Vuleanised Fibre Co., “Wiming- 

Gem, WR. ccccccccccccsaceccsscccceevece 80 00 68 wy « 


New R.-1 Weod Finishing Co., Wood- 
beldige, NN. J. ccccccccccccccevcccccscess 
Ohmoid. See Wilmington Fibre eg yf Ce. 
Old Hick. See Hewitt & Bros. 
Peerless. See National Vuleanized Fibre Co. 
Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F 
Rogers Paper Mfg. Co., South a 


Comm. § .cesccecncescees coesbsscedacdecece ee B 
Schweitzer, Inc., Peter : 200 "Fifth ‘Ave. s 

New York, Y. (Condenser Tissue.) 
Scutan Co., 342 Madison Ave., New York....P.... 
Sico. See Standard Insulation \ 
Standard Insulation Co., Rutherford, N. J. C 8 P 


Sterling Fir Co., 501 

Tork (Varised Hard Wibrebeard)............... B 
Sterlite. > 
Stevens Paper Mills, Windsor, Conn.. se ce gp e 
Tarentum Paper Mills Co., Tarentum, eS. hes os 
Turbonite. See Brand & Co. . Wm 
Union Mills Paper Mfg. 


Warren Mite Co., 342 Madison Ave., New ° 

Wetter, WE. We cnccnccccccccscnccscscssesce 00 06 - 
West Yiteinis a 4 & Paper Co., 200 5th 

BGO. WROD WORReccccccccsccccsscccccese co 00 00 8 B 
Wilmington Fibre Specialty Co., Waetngten. . 

Del. cccccccee pobesececncesesrsesesesss $s 6 aa 


CLUTCHES, Magnetic 
pam Hammer, Inc., Ores St St. Paul Ave., Milwaukee, Wis. 


Co., New Hope, Pa... .. P.. .. 
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COIL (Colls). 
Armature and Field. See Coils, Finished. 
See Fittings, High Tension. 
See Radio Circuit Components. 
See Ovens. 
See Coils, Finished. 
See Rolls, Coil Flattening. 
See ag he at 


5 also Radio 
Cireuit Components; also Ignition O: 


Impregnators, Vacuum. See Ovens, Industrial. 

Induction. See —, Finished; also Electro-Therapeutic. 
Loop Benders. Benders, Coil 1 Loop. 

| ng = shee teaaeeatie. 


resses. Tesses, ure Coil. 

Radio. see Radio Circuit Components. 

Removers. See Removers, Coil. 

~~ © as Units, Rods & Grids; also Radio Circuit 
Jom 

Shaping Machines. See Shaping Machines, Coil. 

Spark. See ignition Outfits. 

Spreaders. See Winding Machines, Armature & Field 


oil. 
Taping Machines. See Taping Machines, Coil. 
Tesla. See Ignition Outfits 
Testers. See T “also Tei 
Winders, Armature & Field Coil. See Winding Machines, 
Armature & Field Coil. 
Winders, een Coil. See Winding Machines, 
1 


ustri 
Winding Forms. See Forms, Coil Winding. 
Windings (Magneto). See Coils, Finished. 
J Devices. See Tension Devices. Coil Wire. 
COILS, Finished 


Armature, Field, Electromagnet and Induction Coils. 
Acme Products Co., Boston, Mass. 

.» New Haven, Conn. 

See Aero Products, Inc. 


. ° Ave., 


Specialty Co., 422 E. 


st Benches, Armature. 


In- 


Chicago, 
— &., | York, 


” Chicage, , 
. P Park Place, New York, N z. 
Burke Controller Co., 369 Lexington Ave., New York, N 
Cameron Elec. Mfg. Co., Ansonia, Conn. 
ee Div. of “a Cable Corp., Fort Wayne, 


Easton, 

Electric Heat Control Co., aoss hy ~ Ave., Cleveland, O. 

Electrical Coil Winding Co., 27th & Sanderson S Camden, 

Electrical Products Mfg. con Providence, 

Fredericks Co., H. M., Lock Haven, Pa. 

Globe Technolian Corp., Reading, Mass. 

a Electric so &é East End Ave., New bea Mu. FY. 
Elec. 24 Cliff, Jersey City, J. 

Modern _ = Mf. os of? eg Toledo Onis. 

xs J. 


National 
Piter lee Repair & Mite. x a1 Bus Superior Ave., Cleve- 
al 

Polymet Mfg. Co., 599 Broadway, New York, N. Y. 
Robertson-Davis Co.. 361 W Superior, Chicago, Tih 
Robertson, -. 0386 West 22nd St., New York, N. Y. 
Rome Wire Co. (Div of Paaae | Cable ‘corp.). Rome, N. Y. 
Sevison Magneto Engrg Phillips, Toledo, O. 

Stunz & Barron, 210 1 E. 4 ‘ Senaeee, Ma 

Toledo Standard Commutator Ce 2242 Smead Ave.. Toledo, 


Universal Winding Co., Boston, Mass. 
Varley Duplex Magnet Co., i5 Exchange Place, Jersey 
City, N. J. (Electromagnetic only). 
Whittier & Ditmer Ine., 11 Beacon Brookline, Mass. 
COMMUTATOR 
Bars. See Bars, Somm A 
ent. See Cement. Commr ator. 
Dressers. See Stones, Comurmtsior. 
Lubricants. See Compount* commutator. 
New. See me 
Refilled. See m™! Second Hand. 
Slotters. See Slotting echines & Tools, Commutator. 
Slotting Files. See * Piles, Commutator Slotting. 
Sol Machines. See Soldering Machines, Comm 
Stones. See Stones, Commutator. 
ones. See Tighteners, Commutator. 
nm 


Devices. See Tools, Commutator Truing. 

COMMUTATORS 

Derby Commutator Co., Derby. Conn. 
en: North 


— ae Products East, Pa. 

r Comm eveland, Ohio. 
COMMUTATOR” “BRUSHES. See Brushes, Cemmutator. 
COMPOSITION PULLEYS. on -— Composition. 
COMPOUNDS, Sealing. Com pounds. 


a a ga | UNITS, Refrigerator 
Bush Mfg. Hartford, 
McCord Restetce & Mfg. 

Dare. a 

Radia Co., Rome, N. ¥. 

CONDENSERS. Radio. See Radio Circuit Components. 
CONDENSER TUBING. See Tubing, Brass and Copper 
CONNECTORS, Pin-Plu 


Conn 
Co., Riorelle & E. Grand Ave., 


= Bros. Universal Electric Stage Ltg. Co., 321 W. 
New or P 

CONTACT POINTS. See Points, Contact. 

CON TROLL ene ts See Fibre Board Products. 

CONTROLLERS, Motor 

Allen-Bradley C 494 Reed, Milwaukee, Wis. 

Anderson & Co., C. J., 212 W. Austin, fcago, Til. 

Automatic Switch Co.. 154 Grand, New York, N. ¥ 

Betts, Inc.. James H., 13898 Sedgwick Ave., New York 
N. (Traffic. ) 


Burke Controller Co., 369 Lexington Ave., New York. NM. ¥ 
urner Co., ewe Cal. 


B-Q Oil 

Clark Cuntrelier Co., ‘1146 E. 152nd, Cleveland, 0. 

Condit Elee’l] Mfg. Corp., 838 Summer St. (South Bestem,. 
Boston, Mass. 

Cutler-Hammer Mfg. Co., 1288 St. Paul Ave.. Milwauxes. 

Diamond Elecl. Mfg. Co., 1330 N. 16th, Los Angeles, Cal. 


Dinkey. See Elec. Contrcller & Mfg. 4 

E C & M Youngstown. See Electric Controller & Mfg. Oa 

Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland, @ 

Electrite. See Sundh Elec. 

General Electric Co., Schenectady, N } f 

Hornt Signal Mfg. Corp., 515 Greenwich, New York 

Industrial Controller Div. of Square D Co., S. Pierce & 
Hanover, Milwaukee, Wis. 

Maimin Speed Control Corp., 251 W. 19th, New York. 
(Sewing Machines.) 

Monitor Controller Co., 51 Gay, Baltimore, Ma. 

Natienal Electric Controller Co., 5315 Ravenswood Ave.,. 
Chicago. Ill. 

Refrigerating Specialties Co., 728 8. Sacramente Bilvé., 

feago. Tl. 
Resisto. See 


Allen-Bradley Co. 
Rowan Controller Co.. 306 N. ——_, 
Square 1 Co 608A Rivard, Detroit. Mich. 
Sundh Elec. Co., Parkhurst St. at Ave. 
Switcholone. Sce Condit Elec. Mfg. 

Thermaload. See Monitor Controller Co. | 
Trumbull Electric Mfg. Co., Plainville, 


Baltimore, M4 
C, Newark, N. J 


Cenn. 


Uemco. See inion Elec. Mfe. Co. 

Uneleo. See wn Elec. Mfg. Co. 

Union Elec. Co., Milwaukee, Wis. 

Westinghouse "Plc & Mfg. ..’ East Pittsburgh, Ps. 

Ww. K. See W ange ~A & Mfg Co. 

COPPER. See Brass, Bronze and Copper: also Castings. 
Sane and Copper. 


ooens TUBING. 
See Tips, 


Tubing, 
ORD TIPS. Cord. 
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To get the best moldings, 
start on them early 


HEN there is mason work, 
roofing or millwright work 
to be done about the plant, you want it done right. 


The service work on your car, the investigation 
of your rights in that piece of property you helped 
to inherit, the reshafting of the best club in your 
golf bag—all got to be right. 


You have to wait for the right mason, roofer or 
millwright. They’re busy. The automobile re- 
pairmen make you wait, your lawyer does, and the 
golf professional makes you /7ke waiting. 


But you learned long ago that a hundred wrongs 
are not wortha single right. It pays you to get the 
right work. 


So likewise in getting moldings. You want good 
moldings—actually, excellent moldings, that are 
not easily made. A great deal will depend on them 
—your customers’ confidence in you included. 





International molding service is the kind you 
want. You'll get better molding, and all it means 
to you along with it. But here too it is well to start 
work early. For International generally is run- 
ning at full capacity, and much of the time work- 
ing day and night. 


International molding 
service is complete. Mak- 
ing your molds, producing 
all metal inserts, the as- 
sembling and molding— 
all handled on one order 
and under our own roofs. 
Estimates gladly made for 
you without obligation. 





PRECISION MOLDERS OF BAKELITE AND SHELLAC COMPOSITION 


INTERNATIONAL INSULATING CORPORATION 


Division of The General Industries Co. 


ESTABLISHED 1875 ELYRIA, OHIO 














ria 


Wicks for Motors 

Lining for Fan Bases 
Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT WORKS 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST. LOUIS 











CORES, RESISTANCE COIL (Lava) 
American Lava Corp., 1425 William, Chattanooga, Tenn. 
oe _ > M. Kirchberger 4 Co. 

-El-Co. Southern Lava 

ee x Co., M., 1425 ott, Brooklyn, N. Y. 
Lavite. See Steward Mfg. Co. 

Lavarock. See M. Kirchberger & Co. 

Southern Lava Co., Rossville, Ga. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Tennessee Burner Mfg. Co., Chattanooga, Tenn. 
XL. See Tennessee Burner Mfg. ‘ 
CORES, RESISTANCE COIL (Refractory 


Porcelain) 

American Lava Corp., 1425 William, Chattanooga, 
Colonial eo? Co., Akron, O. 
os Henry L., 545 N. Arlington Ave., 

range, 
Electrical Refractories Co., East Palestine, O 
. See Louthan Mfg. Co. 

. See Hartford Faience Co. 

Hartford Faience Co., Hartford, 
Louthan Mfg. Co., E. ‘Liverpool, 
Thermal Syndi tady Tes . Brooklyn, N. 
Vitreosil. See Thermal Syndicate. 
Woolley, Inc., W. Douglas, East Liverpool, 0. 
COTTON DUCK. See Cloth, Untreated. 
COTTON SLEEVING. See Tape, Cotton. 
COUNTERS, Revolution. See Tachometers. 
COUPLINGS, b gag (Flexible-insulated) 
Bartlett Hayward Co., Baltimore, Md. 
Bond Co., Charles, 617 Arch, Philadelphia, Pa 
Delbee Rubber Co., Syracuse, N. Y. 
Falk Corp., Milwaukee, Wis. 
Franke. See Smith & Serrell. 
General Electric Co., Schenectady, N. Y. 
Grundy. See Bond Co. 
Krone-Seebek Die Casting & 

Chicago, Jil 
Lipe, W. C., Syracuse, N. Y. 
Lovejoy Tool Wks., 319 W. Obie, Chicago, Ill. 


Tena 
Kas 





Mfg. Co., 2935 W. 47th, 


Mather. See Bond Co. 

Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand 
less Ave. & Harrison St., Pittsburgh, Pa. 

Oneida. See Delbee Rubber 

Smith & Serrell, 24 Washington PL, Newark, N. J 

Webster Mfg. Co. — N. Kostner an. Chicago, Iil. 

Wood's Sons Co., Chambersburg, Pa. 

COVERING MACHINES, WIRE. See Wire Manufacturins 
Machines. 

CUPS, Grease 

Bowen Products Corp., Auburn, New York 

Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, Ohio. 

CUPS, Oil 

Gits Bros. Mfg ca 1960 S. Kilbourn Ave., Chicago, Ill. 


CUT OUTS, Batt See Switches, Battery. 


oo OUTFITS, Metal. See Welding and Cuttins 


CRANES, Floor. See Lifts, Armature. 


CRYSTALS, Chandelier 
Crystals, Prisms, Beads, Chains, Fringes. 
Crystal Venezia. See Harrison & Co., a 
Friedlaender Co., 49 W. 23rd, New York, 
Harrison & Co., Arthur, 561 W. Washington Bivd., Chicar~ 
Hirschberg, Shutz & Co., 268 4th Ave., New York, N. Y 


(Fringes. ) 
Nelson Bead Co., 15 W. 37th, New —_, N. Y. 
Rialto Import Co. , 112 W. 4th, New Yor ; « 
Schwartz Lighting ay Wks., 1341 Noble, eo 


(Importer. ' 


Wyle & Bros., J. J., 20 E. 27th, New York, 

CURRENT TNDICATORS. See Instruments, Pecket. 

DASHBOARD METERS. See Instruments, Portable em 
Switchboard. 

DECALCOMANIA 


Meyercord Co., 133 W. Washington, Chicago, Ill. 
Novar. See Palm Fechteler & 
Palm Fechteler & Co., 67 5th Ave., New York, N. Y. 


DIALS 
Radio (Metal). e # ne 
Radio (Molded). Radio vfeoided Parts. 
Enameled. See Dials, Enameted 


DIALS, Enameled 

Whittier Co., Horace R., Pequabuck, Conn 

orarnnase. Cloth. See Cloth, Untreated. 

DIE CASTINGS. See Castings, Die. 

DIE MAKERS. See Dies, Die Makers. 

DIE SETS 

Baumbach Mfg. Co., 1810 Kilbourn Ave., 

— Machine Specialties, Inc., 2104 S 
ago, L 

DIES, Pipe. See Stocks, Dies and Reamers. 


DIES. DIE wg wag 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J 
Mareck & Nebel, 255 Greenwich, New York, N. Y. 


DISCS, Armature 

Steel Discs, Laminations, and Segments for Motors and 

Transformers. 

American Stamping Co., 978 E. 64th, Cleveland, O. 
Cleveland Armature Works, 4732 St. Clair Ave. orgiene 
Hercules Elec. Steel Corp., 145 Lafayette, New York, N. ¥ 
Lamination Stamping Co., 764 Windsor, Hartford, 
aly = te me MACHINES, WIRE. 


See Wire Drawins 
DRIVE SCREWS. See Screws, Drive. 
DRIVES, CHAIN. See Chain, Power Transmission. 


Chicago, Jil 
52nd Ave., Chi 


Electrical Manufacturing 


FIBRE —eu to any form 


DYNAMOMETERS 


Westinghouse Elec. & Mfg. Co., 
Clark Controller Co., 1146 
Diehl Mfg. Co., 
General Electric Co. Schenectady, 
EBONITE. See Rubber, Hard. 
ELECTROLYTE. See Chemicals, Battery. 
ELECTROMAGNETS. See Coils, Finished. 
ELECTRODES FOR GAS SIGNS 
American “ios” Light & Sign Corp., 625 Sixth 
York, N. 
Eisler Ineginestiog Co., 756 8. 
Manhattar Elecl. Supply Co., 190 Sixth Ave New York, 
ELECTRODYNAMOMETERS. See Instruments, Laborator; 


Standard. 
ELEMENTS, Heating. See Units, Rods and Grids. 


ENAMELING MACHINES (For Magnet Wire) 
(See Also Wire Manufacturing Machines) 

American Insulating Machinery Co., 519 Huntington Ave. 
Philadelphia, Pa. 

ENGRAVING MACHINES 
Portable Bench and Pedestal Oufits for Marking me 


East Pittsburgh, Pa. 
E. 152nd, Cleveland, O. 
Elizabeth, N. J 


Ave., New 


13th, Newark, N. J. 


Brewster Co., Wm., 30 Church, New York, N. 
Deckel. See Preis & Co., Inc., H. P. 
Engravograph — 12 Vestry, New York, N. Y. 
Etchograpb. See Brewster Co., Wm 


Gilbert Supply Co., 
Gorton Machine Co., 
Preis & Co., Inc., H. P. Newark, N. J. 


ENGRAVING, Radio Panel 
Engraving to Order. 

Eastern Specialty Co., 3551 N. 

Eisler Engineering Co., 756 8S. 13th, Newark, N. 
(Tube Base Branders). 

Etch-O-Gravure. Sse Insuline Corp. of America. 

General Fabricating Co., 165 Greenwich, New York, N. Y. 

Globe Mfg. Co., 101 Spokane St., Seattle, Wash. 

Insuline Corp. of America, 78 Cortlandt, New York, N. Y. 

New England Products Co., 232 Greenwioh. New York. 

Preis & Co., Inc., H. P., "297 Fulton, New York, N. Y. 

Schwenke Machine Engraving Co., 2096 Woodward Ave., 
Detroit, Mich. 

Verichrome Laboratories, 4614 Spring Grove Ave., Cincinnati, 

Wright Radio Co., 114 Exchange, Rockland, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Waterbury Brass Goods Co., Waterbury, Conn 
Waterbury Button Co., 835 S. Main, Waterbury, Conn. 
FABRIC, Radio Grill. See Cloth, Untreated 
FABRIC SHADES. See Shades, Fabric. 

FAN BLADES. See Blades, Fan. 


Independence, Iowa. 
Geo., Racine, Wis. 


om Philadelphia, Ps 


FEET, Felt 
Brawley, T. R., 279 20th, Brooklyn, N. Y 
FELT 


Advance Felt & Cutting Co.. 
American Felt Co., 211 Congress, Boston, Mass. 
Booth Felt Co., 460 18th, Brooklyn, N. Y. 

Brawley, T. R.. 279 20th, Brooklyn, N. Y. 
Western Felt Wks., 4029 Ogden Ave.. Chicago, Ill. 


FERRULES 

Chase Brass & Copper Co., onn 
Clark Metal Products, 490 Hancock Ave., Bridgeport, 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Massachusetts Machine Shop, 
Patton-MacGuyer Co., Providence. 

Platt Bros. & Co., Waterbury, Conn. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., 99 an. Waterbury, Conn. 
Waterbury Brass Goods Corp., Waterbury, Conn. 
Waterbury Button Co., Waterbury, Conn. 


FIBRE BOARD PRODUCTS (Solid and Cor- 


317% S. Jefferson, Chicago 


Waterbury, C 
C enn. 


rugated) 
Container Corp. of America, 111 W. Washington, Dept. 36, 
Chica Til. 
Mid-West Box Co., 111 W. Washington, Chicago. 
Sefton Mfg. Corp., 59 E. Madison, Chicago, NL 
FIBER CANDLES. See Candles, Fixture. 
FIBRE GEARS. See Gears and Pinions, Composition. 
Paper. See Cloth and Paper 
Radio Panels. See Radio Molded Parts. 
See Fibre Board 


Shipping Containers. 
Vulcanized. See Fi 


FIBRE, Phenol 

Moisture Proof; Sheet, Rod, Tubes. 
Armite. See Spaulding Fibre Co. 
sakelite-Dilecto. See Continental Fibre Co. 


bre, Vulcanized. 


bell Fibre Co., Heather Ave., Stanton, Del. 
Campbellite. See Campbell Fibre Co. 
Celoron Co., Bridgeport, Pa. 
Continental-Diamond Fibre Co., Bridgeport, Ja. 
®ibroe Insulation Co.. 245 Lincoln Ave.. Valparaiso, Ind 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 
Franklin Fibre Specialty Co., by sae Del. 
Micarta. See Westinghouse Elec. & } Co. 
National Vulcanized Fibre Co, Wilmington, Del. 
Phenolite See National Vulcanized Fibre Co. 
Spaulding Fibre Co., Ine., Tonawanda, N. 
Synthane Corp., Oaks, Pa. 
Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa. 
FIBRE, Vulcanized 
Sheet, Rod, Tube, Horn, mn Bushings, Washers, 
Cleats, Screw Machine Product 
Brandywine Fibre Products Co. 1402 Walnut St., Wil- 
mington. 1 
Conite See Continental-Diamond Fibre Co. 


Continental-Diamond Fibre Co., Bridgeport, Pa. 
Melaware Hard Fibre Co., Wilmington, Del 
Diamond F. See Continental-Diamond Fibre Co. 
Egyptian. See Delaware Hard Fibre 

Electrosote. See Pantasote Co. 

Fibro Products Co., New Bedford. Mass. 

Franklin Fibre Specialty Co., Wilmington, Del. 


Fyberoid. See Wilmington Fibre Specialty Co. 
Independent Laboratories, 50 E. 42nd, New York, N. Y. 
Iten Fibre 03 Bower Ave., Cleveland, O. 
Leatheroid. See Rogers Fibre Co. 
Lincoln Fibre & Specialty Co., Newpo' Del. 
ee Vulcanized Fibre Co., Wi ieteaten, Del. 
Ohmoid. See Wilmington Fibre Specialty Co. 
Pantasote Co., Inc., 250 Park Ave., New York, 
Peerless. See National Vulcanized Fibre Co. 
Regers Fibre Co., 210 Lincoln, Boston, Mass. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Standard Fibre Products Ce., 36 Pleasant, Watertown, Mass. 
See National Vulcanized Fibre Co. 
Vulcawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co.. Wilmington. Del. 
FIBRE WASHERS. See Fi 
FIELD COILS. See Coils. 


N. Y. 


bre. 
Finished. 


a 
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Sheet, Rod, Tubing 
MICA 
VARNISHED CLOTH 


Everything for the Motor 
Send for New I 1 


COTTON TAPES AND SLEEVING 





CLEVELAND 
1302-4-6 ONTARIO ST. 





THE CONSUMERS RUBBER CO 


CHICAGO 
320 WRIGLEY BLDQ@. 








FILAMENTS, Incandescent Lamp 
Conneway Elec. Laboratories, 406 Jefferson St., 
Filament Supply nm 1317 _ W: 


Hoboken. 3 


oA 5 
Vacuum Tube Products, Steneck Trust Bldg., Hoboken, N. J. 


Volkmar & Sons, 187 Sylvan Ave., Newark, N. 
(Lead-in- Welds.) 


FILES, Commutator Slotting 





Ideal Commutator Dresser Co., 1008 Park, Sycamore, Ill. 
Martindale Electric Co., 1255 W. Fourth, Cleveland, O 
FISH PAPER. See Cloth and Paper. 

FITTINGS, Fixture. See Fixture Fittings. 

FIXTURE CANDLES. “a Candles, Fixture. 

FIXTURE CHAIN. See Chain, Fixture. 

FIXTURE, Collars. See Fixture Fittings. 

FIXTURE FITTINGS ney 
MD -aunovsceneveeisessscsece See B 
TEE Kccasvcceseenesostivence See B 
SEE oasccceetcoedenesccccsoereves See B 
CED a ccccccccccsccceccececosccececs See B 
COE ONE  cccccopcccccsccnceoscieeccs I 

— 7 Glass and hetuaepeyenn .See B 
BEeececcveccceceeseccccscscecese {See H 

Hickies, BEOED ccccccce eed6s onneeer see See B 
Been BOER ccccccccccceseccoccoscce See I 
Ms DD sectnkcccreteccsceseceses See B 
Hooks, lron .........- cocccccesecoseoe I 
DE GED scdccdccccccccccsoocacede See I 
Ry TEED ccccccccceccceccecccesese See B 
<aepe. TB cccccccceccccccccceesauces See I 
Revesecccccccecccescoecoccees ..-Bee B 

Shade BRONRSTD  ccccccccccccccccccoce -.Bee 8 
IEEE. cccvcccccccecesccesecscocccecces See B 
BPOMMERES cccccccccccccccccccccececece See B 
GRAMPERSS 2 ccc ccccccccccsccscccceccece See B 
BOOMS ccccccccccccce covccccccccs eoeee Bee B 
amy pevcesceccesoe eeccccccccccs --..See H 
DED ccasecccccctccocccensescgeceases See I 

Acme Lighting Products, Inc., 2114 _—— 

Ave., Cleveland, O. Strap®........s.ssee++ « .-H 
American Chain Co., Bridgeport, Conn. 

(Loops and Bing.) ....cccccccccccccccscces e900 
American Ring Co., Waterbury, Conn. (Candle.) é . 8 
— —" ‘Co. » 1703 Wellington Ave., : 

Oe SS Ore 

Arco. See American Ring C 

Arrow Electrie Division a Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn........ . 8 
Artoloid. See Great Eastern Brass Wks., Ine. 

Art Metal Co., 3721 Dayton, Cleveland, O........ H 

Banlite. See East Side Metal Spinning Co. 

Banner. See Plume & eS Mfg. Co. 

Barton Brass perice, Detroit. . ee 

Belmet. See B. & L. Metal yoo Co. 

Bloch Bros., 88 Walker, New York........... oe 08 cf 

Biandt Mfg. Co., 3727 Gratiot Ave., Detroit. . 

Braun, J. G., 609 S. —— Chicago, Ill. 

(Pressed Ormaments.)  ......ceeeseecsecece I 
B.._ & L. Metal Stamping Co., 250 Moo 

Brooklyn, N. Y. (Also Combination Wali 

et rR arr eeeee zr. 8 
Cambridge Brass Co., Cambridge, Mass........ e 20 oe 
Chase Brass & Copper Co., Waterbury, Conn. - 8 
Cleanezy. See Dunlap Co. 

Colonial Stamping Co. ” Brill St. & Passaic Ave., 

BOONE, Te Ge povcccccccccccsccecsccocccce BS .. 
Crescent Brass Mfg. Co., "Reading, oe 4s 

e-Hinds, Solvay Sta., Syracuse, 8 # 

Diamond Needle Mfg. Co., 

CEMORIOD.)  ccceccccceosctascooce S daa 
Dunlap Co., John, Carnegie, P oo OB. 

Side Metal Spinning Co. 

EE ly Saks cueounnsséaséskuaeegaee 

— Tin mee Mfg. Co., 135 W. 20th Ww 8 





Ill 
M. EE; 28, "8. Clinton, Chicago.. 


Fraliek Co., S. 15 8S. Clinton, 
Franklin Brass Foundry Co., Read 
Friedley-Voshardt Co., Chicago 
= Mfg. Co., 6565 Breedey, 
and, O. 
Great Eastern Brass 182 Grand, 
New York, N. Y. (Spindles). 
Hart & Hegeman, Div. of Arrow-Hart & Hege- 
man Elec. Co., Hartford, Conn 
Incandescent Supply Co., 
New York, Y. 
Isco. 
Jiffy. 






Wks., Inc., 


468 West Broadway, 
See Incandescent ‘Supply | Co. eo 
See White Mfg. Co., J. H. 
Kwikon. See Fralick Co., S. R. 
Lakin. See Thomas & Betts (Co. 


Liberty Brass Turning Co., 88 Walker, New 
York, N. Y. 


Liberty Machine Co., Wauwatosa, Wis......... 
Light Metal Stamping Co., 310 isn "si, 


New York, 
L & K Mfg. Co.. 440 Adelvhi, Brooklyn. N. Y. 
L. & W. Brass Wks., 361 W. Superior, Chicago, 


See Belson Mfg. 
My. Co., 1527 Niagara Ave., Buf- 


Metal ’ Products Co., 210 Canal, New York.... 
= Iron Ornament Co., 191 Christie, New 


N. ‘ 
Metropolitan- Columbia + Co., 714 Metropolitan . 


Ave., Brook 
Midwest Elec. Co., 





Chicago. ve 


Yeso Walnut, Chicago, M.. .. 

















re, Ill 
nd, O 
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Big or 
little. 


F aiaenee or simple 


. . . each finished casting 
turned out in SCRANTON plants gets the same 
care, and shows the same finish, uniformity and 
precision. 





SCRANTON moulding has led for forty years 
in moulding service to all industries, and with 
the world’s biggest and best-equipped plants wel- 
comes each new ‘job with a confidence born of 
successful experience. 


Having this undisputed advantage, 
SCRANTON can place its engineers at your dis- 
posal for any problem in the use of plastics, and 
assure you of an economical solution. The range 
of materials—Bakelite, ‘“‘Lacanite,”’ and ‘‘Phen- 


SCRANTON olic’’—meets all needs. 
MOULDS 
retained b us are 
always repaired, | in THE SCRANTON BUTTON CO. 


necessary, without ad- 
ditional expense to 
the customer unless 


Plants at SCRANTON, PA., and AUBURN, N. Y. 


iettuint: eanad NEW YORK, N. Y. SCRANTON, PA 
ee ag ~ 50 Union Square 419 Cherry St. 
CLEVELAND, O. CHICAGO, ILL. 


4900 Euclid Bldg. 645 Washington Boul. 


DETROIT, MICH. 
114 East Lawn Ave. 


AUBURN, N. Y. 
40 Washington St. 


SSRN ION | 





The world’s largest and newest-equipped moulding plants 


— 
| 






Main offices and 
plant, 
Scranton, Pa. 


Auburn Plant, 
Auburn, 
New York 





FIXTURE FITTINGS—Continued 


Mid-West Chandelier Co., 14th & Chestnut Sts, 

Kansas City, Mo0.....ccccccccccccccsccccece 
ay eee Co., 70 Washington, Brooklyn, 8 
Monarch. See Perfeclite Co. 
Murlin Mfg. Co., Philadelphia, Pa........... B 
National Electric Products Corp., 1110 “Fulton 

Bldg., Pittsburgh, Pa. (Studs.)........... 
New Era Elec. Mfg. Co., 6725 Machinery ‘Ave. > 

B.. GRavetanl, ©. vcscccocvcvecsevescce ge 00 08 H 


New Wrinkle. See Bryant Elec. 
New York Brass Turning Co., 
New York, N. Y 
Nobolt. See Fralick & Co., S. R. 
N. W. Cleat Receptacle Bracket, 2437 N. 29th, 
Philadeighia, Fa. .ccccccccseccosevececeeses oe 
Onli. See Perfeclite Co. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. B .. 8 
Perfeclite Co., 1457 E. 40th, Cleveland........... 8 
Pittsburgh Valve & Fittings Co., Barberton, O... I .... 
Plume & Atwood Mfg. Co., Waterbury, Conn. B .. S H 
Plumwood. See Plume & Atwood Mfg. Co. 
Plymouth, See Vester Sons, Alfred. 
Reading Brass Co., 141 Schiller, Reading, Pa. B oib. Qe 
Lake, Chicago, T11. B .. ...- 
Hudson, New York.... B H 
1440 Bway, — York, N. ¥.. 
Scovill Mfg. Co., Waterbury, B 
Simpalite. See Sprecher Mfg. — a 
Simplex. See Plume & Atwood Mtg. i" 
Springfast. See Plume & Atwood Mfg. Co. 
Square-G. See Grabier Mfg. Co. 
504 Jackson Ave., 


Standard Snap-Lite Corp., 
Long Island City, N. Y.... 
— Rs Spinning Co., 
Star. See Perfeclite Co. 
Star. See Stee 
Steel City Elec. 
Steele & Johnson Mfg. “o., 
Stembridge, Tenny & Brandt, 29 S. Clinton, 


Chicago, Ill. (White Metal.)..............- B 
— gotesing & Stamping Wks, 476 Broome, 


ork, 
T. & B. See Thomas & Betts Co. 
Thomas & Betts Co., 


Uno. 


Co. 
568 Broadway, B 


Waterbury, Conn. B .. 8 .. 


"New 


, also Hart & Hegeman 
“fe. Co., also Pass & Seymour. 


United. See L & K Mfg. Co. 
United Metal Spinning Co., 440 Adelphi, 

Brooklyn, M. YF. cccccccccccccccrcccccceces BS. 
Vester, Sons, Alfred, 5 Mason, Providence, BR. I. B . 
Victor. See Plume & Atwood Mfg. 

Virden, Div. of Gill-Virden Co., 6108 Longfellow 

Ave., Cleveland, 0...cccccccccccescoccsccce 
—— Tool & Metal Mfg. Co., New — 

.. ccndncnnnendedaentisbunnsd<0608nseu000 69 6 00 00 
Wameco. See Waterbury Metal Wares Co. 

Waterbury Co., Waterbury, =. EE sn cseiee 
Leng Metal Wares Co., terbury, Conn... .. 8 

Weber Brass Co., Whitney Donat Block, Clove. 

ME, UA. ecccnccnnanscesetnesscicccannagess B. ° 
White Diamond. See White Mfg. Co., J. 

“— be Co., J. H., 111 N. 3rd, nadie, 8 8 
withite Machine Wks., 1245 8. peeees Los An- 

PER GU nncdcikacicosevesdcestnncteese ace DB se 48 8 


FLASHERS, Sig 
— Flashers, Teormal Flashers, Flashing Sockets and 
ugs. 
Ajax. See Reynolds Spri Co. 
A. & W. See General Outdoor Adv. Co. 
Angelus. See Electric Sign Flasher ya 
Betts, Inc., James H., 1393 Sedgwick A New York. 
sag Flashers, Thermal Flashers, Flashing Sockets and 
ugs 
Betts & Betts Corp., 645 W. 48rd, New York, N. Y. 
(Motor Flashers.) (Thermal Flashers.) Flashing Plugs.) 
California Sign Flasher Co., 280 Guttenberg, San Francisco, 


Cal. 
Commercial Elec. Co., 1203 E. Grant, Portland, Ore 
Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 
Diamond. See General Appliance Corp. 
Dominic. See Kala-Flasher Co. 
Eagie Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Electric Signal Corp., 406 Fourth Ave., Seattle, Wash. 
Electric Sign Flasher Corp., 1826 W. 9th, Los Angeles, Cal 
Figuregram. See Reynolds Electric Co. 
Flash O-Lite. See Betts, Inc., James H. 
Flip-Flop. See Betts, Inc., James H. 
Gem Engineering Co., Hempstead, N. Y. 
Gacor. See Generai Appliance Corp. 
General Appliance Corp., 120 8th, San Francisco, Cal 


(Flasher Button.) 
General Controler Co., 200 E. First, Dayten, O. 
Johnstown, Pa. 


Grazier Elec’] Products Co., 
Horni Signal Mfg. Co., 516 Greenwich, New York, N. Y. 
Jimbetts. See Betts, Inc., James 
Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich. 
Killark. See Betts & Betts Corp. 
Kontroler. See General Controler Co. 
Mercury. See Betts, Inc., James 
Opalume Sign System, Battle Creek, Mich. 
Phelps Elec. Co., 29 S. Clinton, ~~. Till. (Motorless) 
Phoenix Products Co., Phoenix, 
Presto Products Co., 64 University Piace, New York, N. Y 
(Sockets and Plugs.) 
Reco. See Reynolds Elec. Co. 
Reynolds Elec. Co., 2650 ‘ Chicago, Ill. 
Reynolds Spring Co., Jackson, 
— Mfg. Co., 200 Hudson, New York, N. Y. 
See Phoenix Products Co. 
Skedoodle. See Phelps Elec. Co. 
Sokit. See Betts, Inc., James H. 
Thermo-Wynk. See Betts & Betts Corp. 


Vacu. See Betts & Betts Corp. 
vane, See Betts, Inc., James H. 
ay, 


Eugene W., Seattle, Wash. 
Wood Electric Co., C. D., 565 Broadway, 
Woodwin. See Wood Elec. Co., C. D. 
Wynk-A-Lyte. See Betts & Betts — 
FLASHLIGHT LENSES. on Lens 
FLEXIBLE ARM See Tubing, Flexible Metallic. 
FLEXIBLE LEADS, Commutater Brush. See Brushes, 
mutator. 
FLEXIBLE SHAFT MACHINES 
(For shafting. See Tubing, Flexible Metallic.) 
Strand & Co., N. A., 5001 N. Lincoln, Chicago, II. 
FORGINGS, Non-Ferrous 
Scovill Mfg. Co., Waterbury, Conn. 


FORMS, Coil Winding 
Armature Coil Equipment Co., 2415 Forestdale Ave.. 


land, O. 
Comstock Mfg. Co., Wilkes-Barre, Pa. 
Master. 


New York N. Y 


Com 


Cleve 


See Armature Coil ae Co. 








Electrical Manufacturing 


FORMS, Wire 

Sorms and Frames for Shade Holders and Shades: Bend 
ing, Welding, Forming. 

American Specialty Mfg. Co., 165 Holland Ave., Bridge- 
port, Conn. 

Arrow Wire Frame Corp., 344 E. 23rd, New York, N. Y. 

Blake & Johnson Co., Waterbury, Conn. 

Central Wire Frame Co., 154 E. 23rd, New York, N. Y. 
(Complete with socket, cord and plug 

Chelsea Wire Wks., 675 Hudson, New vat, N. 

Clark Metal Products Inc., 490 Hancock Ave., 


Conn. 
Electro Weld Co., 70 


Y. 
Bridgeporn 


Munroe, Lynn. Mas: 

Fischer Spring Co., Chas., 238 Kent a, Brooklyn, N. Y. 
Grammes & Sons, Inc., L, F., Allentown, Pa. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Hunter Pressea S.eel Co., Lansdale, Pa. 

Jeschke Wire Specialty Wks., Crawfordsville, Ind. 
Krischer’s Mfg. Co., 255 Calyer, Brooklyn. N. Y. 
Manhattan Wire Products Co., 398 First Ave., 
Murray Hill Wire Frame Co., 314 KE. sznd, 
Roebling’s Sons Co., John A., Trenton, 
Steinen & Co., 297 Washington, Newark, N. J. 
Watral & Sons, 133 E. 16th, New York, N. Y. 
Young Industries, Inc., L. A., Detroit, Mich. 
FRAMES, Wire. See Forms, ‘Wire. 
FRICTION TAPE. See Tape, Rubber 
FRINGE. Chandelier. 
FUSE CLIPS 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Brass G Co., Waterbury, Conn. 
FUSE TESTERS. See Testers, Fuse and Circuit. 


FUSES AND FUSE WIRE 
— 


pad Refillable 
Refillable 


New York. 
New York, N. 2 


and pean. 
See Crystals. Chandelier 


OR WN 6065cnngesceeerenesnceasewe 
acme Elec. 
Ave., Trenton, N. 
Arkless. See Economy Fuse Mfg. Co. 
Arrow Electric Div. of Arrow-Hart & Hege- 
man Elec. Co., Hartford, Conn.......... «+ PR oc oe 


Automatic Elec. Iron & Fuse Co., 
Elec. Co. 
Buss. See Mfg. Co. 
University & Jefferson 
Chase-Shawmut Co., Newburyport, Mass... 
Colortop. See ‘g. Co. 
Co., Hartford, 
Mfg. Co., 
1157 Hodg- 
kiss, Pittab 
Ave., Citdengd. Tih. nce. ccscccscccseccccs 
Gem. See Chicago- Jefferson Fuse '. “Rectrie i 
Graybar Electric Co., Graybar Bldg., Lexing- 
ew York. 
Hegeman Elec. Co., Hartford, Conn........ P oa Seas 
Kirkman a. 4 Co., 1 Dominick S8t., 
closed, .0 to 2 Amp. 


ZZ 
pe 
oo 


re) 


cPNB.. 
we 


Zz 
: 3 


American, Philadelphia, Pa.............. Po.... +s 
Blue Ribbon. See Royal E 
ussman 
Bussmann Mfg. Co., 
Ave., St. Louis 
Clearsite. See Economy Fuse & Mfg. Co. 
Clear-Top. See Trico Fuse Mfg. Co. 
Trico Fuse Mfg. 
Colt’s Patent Fire Arms Mfg. 
Conn. , (Automobile) ae 
. 182 W. Lake, Chicago C P .. 
See Royal Elec. Co. 
Daum Fuse & Elec. Mfg. Co., 
D. & W. See Graybar Electric Co. 
Economy Fuse & Mfg. Co., 2717 Greenview 
Eco. See Economy Fuse & Mfg. Co. 
Electric Fuseguard Co., — Va. 
Elliott Electrie Co., Shreveport, 
General Elec. Co Section W-234 Merchan- 
dise Dept., Bridgeport, Conn 
ton Ave. and 43rd St., New York, N. Y¥. C ...... 
Great Western many, Sn. 5 Lexington Ave., 
H. & H. See Hart & Hegeman. 
Hart & Hegeman, Div. of Arrow-Hart & 
Hudson Wire Co., Ossining, N. Y............ ++ ++ ++ O 
Kantark. See Trico Fuse Mfg. Co. 
York, 
Littelfuse Laboratories, 1772 Wilson 
Chicago, = (Low Capacity, Glass 





Monarch Fuse Co., N.Y... 
National. See Economy Fuse & Mfg. Co. 
Noark. See Colt’s Patent Fire Arms Site, 
Pierce Renewable Fuses, Inc., 752 Stein, 
Deade, WH. Biccsccccascscesssosrcconee 
Platt Bros. & Co., Waterbury, Conn. 
Powell, F. W., 119 W. Ohio, Pittsburgh.. .. as 
Ree-Nu-It Elec. Co.. New Bedford, Mass.. C P .. 
Rochester Re-Fill Fuse Co., 402 Cottage, 
ORIINGE, (TE. Risa snccecenso00ss.004006% Cc 
Royal Elec. Co., Chelsea Station. 
Shawmut. See Chase-Shawmut Co. 
Simplicity. See Cote Bros. Mfg. Co. 
Six-in-One. See Industrial Engrg. Co. 
Star Fuse Co., 235 Canal. New York, N. Y. C P .. 
Trico Fuse Mfg. Co., 1001 MeKinley Ave., 
REP re ree ee ocrTn2s 
Union. See Chicago- Jefferson Fuse & Electric 
GALVANIZING 
Cattie & Bros., Joseph P., Gaul and Letterly Sts., Phila- 






[7 ee 


=] 


delIphia, Pa 
ee earaee.. See Instruments, Laboratery Stand- 
GAS, Inert 
Hellum (o., Louisville, Ky. 
Palatine Industrial Co., 111 Fifth Axe., New York, N. Y. 


GASKETS, Rubber 

Gutta Percha "& Rubber Mfg. Co., 15 Park Row, New York, 

Canfield Rubber Co., Bridgeport, Conn. 

a BRUSHES, Wire. See Brushes, Commutator. 
EARS. Fibre. See Gears and Pinions, Composition. 

GEARS (Speed Changing Units) 


Cleveland Worm & Gear Co., Cleveland, Ohio. 

Cullman Wheel Co. 1316 Altgild, Chicago, Ti. 

De Laval Steam Turbine Co., Trenton, N. J. 

Falk Corn.. Milwaukee, Wis 

Farrell-Birmingham Co., 344 Vielean, Buffalo, N. Y. 
foote Bros. Gear & Machine Co., 215 N. Curtis, Chicago, Il. 
Gears & Forgings, Inc., Cleveland, Ohio. 


Grant Gear Works, Boston. Mass. 
James Mfg. Co., D. O., Chicago, Il. 
Jones Fdy. & Machine Co., W. A., Chicago, Iil. 


Lipe. W. C., Syracuse. N. Y. 
Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand- 
less Ave. & Harrison St., Pittsburgh, Pa. 


Palmer-Bee Co., Detroit, Mich 
i Machine & Gear Co., Vos Circuit Ave., Springfield, 


Mass. 
Philadelphia Gear Werks, Richmond and Tioga Sts., Phila- 


delphia, Pa. 

Smith Winfield H., Springville, N. Y. 
GEARS. Worm 
Albaugh-Dover Mfg. Co., 
Cleveiand Worm 


Chicago, 11. 
& Gear Co., Cleveland, Ohio. 
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Colburn Gear & Mfg. Co. (Norfolk Downs), Quincy, Massa 
Philadelphia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 
GEARS AND a Composition 
Celoron Co., Bridgepo: 
Continental-Diamond Tibee. "Co., Bridgeport, Pa. 
Velawate Hard Fibre Co., Wilmington, Delaware. 
Fabroil. See General Elec. Co. 
Foote Bros. Gear & Machine Co., 215 N. Curtis, Chicago, 
Franklin Fibre Specialty Co., —, Del 
General Electric Co., Schenectady, } 
edart Co., St. 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., 125 Circuit Ave., Spring- 


field, Mass. 
Stahl Gear Co., 1390 EK. 40th, Cleveland, Ohio. 
Stranahan Gear ALF Philadelphia, Pa. 
Textoil. See neral Electric . 
Textolite. ay General Electric 
Westinghouse Electric & Mfg. . mast Sema Pa. 


GEARS AND PINIONS, Iron and Ste 

Earle Gear & Machine Co., Wayne Junction, Seitedstphts. 
Falk Corp., Milwaukee, Wis. 

Gears & Forgings, Inc., Cleveland, Ohio. 


James Mfg. Co., D. 0., Chicago, Ill. 
Medart Co., St. Louis, "Mo. 


Meisel Bros. Mfg. Co., 944 Dorchester Ave., Boston 

Perkins Machine & Gear Co., 120 Circuit Ave., 
field, Mass. 

Permag. See Perkins Machine. 

Tool Steel Gear & Pinion Co., Cincinnati. 

GEARS AND PINIONS, Rawhide 

Chicago whide Mfg. Co., 1313 — Ave., Chicage, Ill. 

Gerdes & Co., h, New York, N. Y. 

Syracuse Rawhide Mfg. Co., Sy racuse, N. Y. 

Western Rawhide & Belting Co., Milwaukee, Wis. 

GENERATORS, Electroplating. See Plating Generators. 

6L LBS. See B , 


, Mass. 
Spring- 


Ohio. 


LETTERS. 


GLASS for Electrical < o 
Corning Glass Wks., Corning, N. 

Pyrex. See Corning Glass Wks. 
GLASSWARE 

Alba. See Macbeth-Evans Glass Co. 

Amazon. See Gleason-Tiebout Glass Co. 
Amelites. See Consolidated Lamp & Glass Co. 
Apollo. See Gillinde 


po r Bros., Inc. 
Ardmore. See Jeannette Shade & Novelty Co. 
Aurene. See Corning Glass Co. 

. See Consolidated Lamp & Glass Co. 
Bayley Sons, 105 Vanderveer, Brooklyn, N. 
Beaumont Co., Morgantown, Ww. 


Bellova. See McFaddin & Co., G.. 
Blanco. See Gleason-Tiebout "dia Co. 
Berylite. See Plaut & Co., 


Bostock, Rhodes & Co., 11 N. Moore, New York, N. Y. 


Camia. See Gieason-Tiebout Glass Cu. 
Carura. See Gleason-Tiebout Glass Co. 
Celestialite. -, —e, Tiebout Glass Co 


Chesler & Sons , J., 45 Varick Ave., Brooklyn, N. Y. 
Clearcut. See A Division of Miller Co. 
Colcite. See Corning b Co. 
Consolidated Lamp Glass Co., —-_ Pe 
Cora. See Consol dated Lamp &G 
Cora-Lites. See Consolidated oe rs wine Co. 
Corning Glass Co., Corning 
Cremax. See Macbeth-Evans Glass Co. 
Crystal. See Phoenix Glass Co. 
Daylite. See Wells Glass Co. 
Delica-White. See Kopp Glass 
See Ivanhoe Division .h ‘Miller Co. 
Eagle Mfg. Co., Wellsburg, W. Va. 
Emeralite. See McFaddin, H. G. 
See Bayley & Sons. 
Glass & Mfg. Co., Wellsburg, W. Va. 
Federal Light & Lens Corp., Star City, W. Va. 
Fierentine. See Gleason-Tiebout Glass Co. 
Genco. See Ivanhoe Division of Miller Co. 
Gillinder Bros., Inc., Y. 
Gillinder & Sons, Ine., io Philadelphia, Pa. 
Gleason-Tiebout Glass 99 Commercial, 
Gletieco. See Gleason- Tebout Glass Co. 
Havana. See Kopp Glass, Inc. 
Hocking Glass Co., Lancaster, O. 
Holophane Co., 342 Madison Ave., 
Imperial eh Co., Bellaire, O. 
Inland Glass Works, Chicago, Ill. 
Ivanhoe Division of Miller e. Cleveland, Ohio. 
Ivory. See Phoenix Glass Co. 
Ivre. See Ivanhoe Division of Miller Co. 
Jeannette Shade & Novelty Co., Jeannette, Pa. 
Jefferson Glass Co., Follansbee, W. Va. 
Kauffeld Glass & Ceramic Co., Star City, W. Va. 
Kopp Glass, Inc., Swissvale, Pa. 
Lumina. See Hocking Glass Co. 
Luminite. See Macbeth-Evans Glass Co 
Macbeth-Evans Glass Co., Dept. G, 
Charleroi, Pa. 
Magnolia. See Phoenix Glass Co. 
McFeddin & Co. 8 Warren, New York, N. Y. 
Melilite. See Giflinder & Sons, Inc. 
Micro. ee Gillinder & Sons, Inc. 
Miller te Meriden, Conn. 
Monax. See Macbeth-Evans Glass Co. 
Moonstone. See Jefferson Glass Co. 
. B. G. See Gillinder & Sons, Inc. 
N. U. Glass. See Gillinder & Sons, Inc. 
Nebulite. See Gillinder & Sons, Inc. 
Nemalite. See Gillinder & Sons, Inc. 
Nitro-Glas. See Jefferson Glass Ce. 
Nuart. See Imperial "Glas: Co. 


Brooklyn, N. Y. 


New York, N. Y. 


Eastern Division, 


Nulite. See Consolidated 4 & Glass Co. 
Nutralux. See Kopp Glass, Inc. 
Opalux. 


See Gleason- a Glass Co. 


Opola. See Inland Glass Co 
Pastelle. See Consolidated aa & Glass Co. 
Pearltone. See Inland Glass Co. 


Persian. See Gillinder & Sons, Inc. 

Phoenix Glass . 230 Fifth Ave., New York, N. Y. 
Pilabrasgo. See Kopp Glass, a 

Pittsburgh Cut Glass Co., Mona Pa. 

Plaut & Co., L., 432 E. 28rd, New York, N. Y. 

Poly-Case. See Gleason-Tiebout Glass Co. 

Prestepal. See Gleason-Tiebout Glass Co. 

Quezal Glass Mfg. Co.. Pond Rd. and Metropolitan 


Ave., " . A 
Radiant. See Phoenix Glass Co. 
Regent. See Ivanhoe Division of Miller Co. 
Rezelle. See Ivanhoe Division of Miller Co. 
Rosedcra. See Consolidated Lamp & Glass Co. 
Shade-O-Tone. See Consolidated Lamp & Glass Co. 
Snow-White. See Inland Glass Works. 
199 Wooster, New York, N. Y 
Star Glass Co., Star Ci 


Soloman & Son, Inc., te we ve 
Sudan. See Ivanhoe eam hd Miller Co. 
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ELECTROBESTOS 















For Parts that have 
to stand HEAT 


LECTROBESTOS Moulded is an ideal substance 
for withstanding high temperatures—particularly 
around arcing contacts. Moulded of Electrobestos, 
those parts of your appliances which are to be exposed 
to the action of heat will give long, dependable 
service—free from premature break-down. 






Electrobestos is suitable for steady or intermittent 
heat conditions up to 1200° F. Our 25 years’ experi- 
ence in supplying Electrobestos for a variety of pur- 
poses has taught us how to modify the mix to give 
best results for each particular condition of use under 
consideration. 


Electrobestos is particularly adapted to moulding of 
panel shapes and ribbed parts. These can conse- 
quently be furnished at attractively low cost, espe- 
ically when large quantities are desired. 


Are you using parts like these? 


Electrobestos has been widely and success- 
fully used for:—Heat-resisting cores, arc 
deflectors, apparatus bases, cable protec- 
tors, Lehr rolls, grid buttons, bushings, 
small rectangular or cylindrical boxes, tees 
and elbows, arc chutes, rods and tubes, 
soldering blocks and cups, large bushings 


for electric furnaces, heat shields, boiler 
plugs, resistance cores. 


If you are using parts like these, we be- 
lieve it will pay youto havea Johns-Manville 
representative call and show you what they 
would cost moulded from Electrobestos 





43 ohns-Manville 


ELECTROBESTOS 


JOHNS-MANVILLE CORPORATION 
New York, Chicago, Cleveland, San Francisco, Toronto 
{Branches in all large cities} 


Please have your representative cal! to give me figures on 


Electrobestos for use for. 





Name 





Company 





EB-103 





Address. 


















oa. SN EN EN Se teers 


‘ 
= 


Electrical Manufacturing 







THE NEW YORK SUN, MONDAY, NOVEMBER _12, - 1928. 














en she vs struck Pay . 
cn by Gilbert Steb- 








[OTHER MACY NEWS ON PAGE 12) 








found che ned sustaifed sev- 
ractured ribs amd ‘was suffer- 
om shock. The daughter es- 
™ parm told 











Chromium Plated Ware Dainty 


‘Never Tarnishes or Stains Boudoi 






warrant Tor | 
wes taken 





Flatware and other pieces with a i 
beautiful finish that never tarnishes or z 
| stains. And think of it—they will never 3 


have to be polished. Three lovely de- 
signs of flatware from which to choose. 














Teaspoons 


Braeburn Designs 


Donchester and Colberry Designs 


The candlest:: 
a dainty c 
stem ma! 





Forks Knives 
4%, Doz. Y, Dos. 
$2.79 $9.89 










ate lan 
Salm 
amb 
Gilk 
price 














Forks Knives 


2 Doe. % Doe. 
$4.29 $10.89 











CY SAYS ® 





“ think of it.. they never 


have to be polished ” 


ATIONAL and local adver- 
tising of Chromium Plated 
ware is getting to be a regular 


thing. 


The better class of manufacturers 
and merchants were quick to 
recognize the trend of demand— 
and, presto!...the brilliant 
U. C. Chromium Plate made its 
appearance in the finest shop- 
ping circles. 


The public is Chromium consci- 
ous. Chromium Plate is not only 
being asked for—it is being 
demanded! Its permanently bril- 
liant and non-tarnishable finish 


appeals to customers and store- 
keeper alike. 


United Chromium, Inc., is organ- 
ized to render a valuable service 
to electrical manufacturers. Our 
licensing plan and service in- 
cludes the supervision of new 
plant installations; coaching of 
platers and periodic tests. 


Names of our licensees will 
gladly be sent to manufacturers 
whose present needs do not jus- 
tifytheirown plating department, 
but who, nevertheless, contem- 
plate the use of Chromium Plate 
on their products. 


UNITED CHROMIUM 


INCORPORATEO 
Executive Office: 51 East 42nd Street, New York City 


Chicago, Ill. 
4645 ws ed ‘areal 


ira 0. 
3125 Perkins Ave. 



















Detroit, Mich. 
322 Bellevue Ave. 


San Francisco, Calif, 
114 Sansome Street, 


Waterbury, Conn. 
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Nenzelite Lamp and Switch of Bakelite Molded. Made by Nenzel Mfg. Co., Los Angeles, Calif. 


An ingenious head lamp made practical 


through a Bakelite Molded housing 


WEETAL housed lamps become hot 

quickly and are uncomfortable 
when worn on the forehead for local- 
ized lighting. In the Nenzel head 
lamp this difficulty is overcome 
through the use of a Bakelite Molded 
housing which provides both thermal 
and electrical insulation. 


These Bakelite Molded housings are 
strong, light in weight and of neat de- 
sign. Fittings for the head strap and 
the hook are firmly embedded at the 
time of molding, and clean deep 
threading for the lens ring is also 


The cord-connector switch is also 
formed of Bakelite Molded and re- 
quires no additional insulation. Light 
in weight and durably strong, each 
switch part comes from the mold fin- 
ished and ready for easy assembly. 
Bakelite Molded combines high me- 
chanical strength with the insulation 
value required for electrical devices, 
appliances and parts. 


Bakelite Engineering Service 
Intimate knowledge of thousands of varied 


applications of Bakelite Materials combined 
with eighteen years’ experience in the devel- 


formed without an extra operation. 
The lasting lustrous finish, acquired in 
the mold, eliminates any need for 
plating or polishing. 


opment of phenol resinoids for electrical uses 
provides a valuable background for the coop- 
eration offered by our engineers and research 
laboratories. Write for booklet 52M, “Bake- 
lite Molded.” 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. Chicago Office, 635 West 22nd Street 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto, Ont. 


BAKELITE 


REGISTERED U. S. PAT. OFF. 


A THOUSAND USES 


“The registered Trade Mark and Symbol shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital ° B" is the numerical sign for infinity, or unlimited 
quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products. 
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GLASSWARE—Continued Eastern Specialty Co., Pa. 































































































































3551 N. zm, Patntitette. 
San Francisco, Ca 


‘Yhebian, see Muacveth-KEvans Glass Co Electric Mfg. Co., 966 Mission 

Transiux. See Kopp Glass, Inc. Eeterline-Angus Co., Speedway, os tnd. 

Trojan. See IJvannve Div. of — Co. Fidelity Electric Co., Lancaster, 

United Novelty Glass Mfg. Co., 121 Prince, New York, N. Y. Fisner Cable Test Sets. See Lands ¢ & Northrup. 

Utopia. See Kopp Glass, Inc. Fore Elecl. Mfg. Co., 5255 Webate” Ave., St. Louis, Mo 

Veluria. See Ivanhoe Division of Miller Co. Freyn Kngrg. Co., 310 8. Michigan ‘2 Chicago, Il. 

Vineland Flint Glass Wks., Vineland, N. J. General Electric Co., Schenectady, N. 

Wells Giass Co., Kokomo, Ind. Gray instrument Co., 64% W. FR Philadelphia, Pa 

Williamsburg Flint Glass Co., 290 Broadway, New York. Ground-Ohmer. See ‘Stieht & Co. 

Yural. See Ivanhoe Division of Miller Co. Handy. See Weinberg 

Zanesville Mould Co., Zanesville. O. ar gg gaa ina, “10514, Dupont, ane, oO. 
oyt ecl. Inst. oyiston, on, Mase. 

GONGS, Yamonnnne 5 — waa: 1 TL. Hee Illinois Testing Laboratories. 


Conn 
. . Instrum 1650 Waln hicago, 1) 
Bridgeport Brass Co., 774 E. Main, Bridgeport, Cenn. Jewell Elec strument Co., alnut, C 
Chase Brass & Copper Co., Waterbury, Conn. Leeds & Northrup Uo., 4901 Stenton Ave., Philadelpma, Fa. 


“ > ety See Jewell Elecl. Instrument Co. 
East Hampton Bell Co., East Hampton, Conn. Devi Cor 
Gong bell Mfg. Co., East Hampton, Conn. a to a . 
Miu Brass Co. M. N.. eae Conn. Metropolitan Devices Corp., 1250 Atlantic Ave., Brookiya 
= y Sh te & ie Multi-Volt Trouble gine. See Weiford, Jr., Geo. 

elter, G. ©., Canton, O. Nagel Elecl. Co., W. G., 28 St. Clair, Toledo, Onis. 
GRAPHITE BEARINGS. See Bearings, Oil-less. Norton Eleci. inst. Co., 81 Hilliard, Manchester, Conn. 
GRID LEAKS. See Radio Circuit Components. Paneltest Meters. See Beede Inst =. Co. 
GRIDS, Resistance. See Units, Rods and Grids. Peerless Meters. See Thompson-Levering Co. 
oa leg Mg Be Untreated. cist Dyctomens 3. Co. Denton Harbor, “Bitch 
GROUND LOCATORS. See Instruments, Portable an¢ price ‘follise Gn trclee et 

Switchboard: also Testers, Coil. Radio Electric Works, 150 West 22nd St., New York, M. Y. 
GROWLERS, Armature. See Testers. Coil. Ranewn Bed. inet. a: Comerion. Mase. y 
HANDLES, Wood; For Switches or Sad Irons  Koller-Smith Co., , New York, N. Y. 
Allen, Chas. E, Pequabuck, Conn. See Elec. Co., Springfield. Til. 
American Ename’ Co., 20 Neville. Presidenee, B a + esate mg . " e Co. +. 

Bogert & Hopper, 225 Varick, New Yor . 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio. 

— 4 = oe 5844 Grand Central Terminal Bids.. Sticht & Co. HH, 18 Park Row, New York, N.Y. 
cations eee Co., corm. —— . bis n’'¢ Rawson St. and Nelson Ave., Long 
anders ardware (o., ort eare, . . . 4 ed 
Fuller, J. J. Westfield, Mass. Thomepon-Levering Go. ot N, arth ‘Philadelphia, Pa. 
Narragansett Mach. Co., Pawtucket, R. I. Thomson. See Ge eral Electric 
National Wood Process, New Bedford, Mass. foe eee Ee 
Noveity Turning Co., Norway, Me. 3 = 1. See Sticht & Co : 
Ober Mfg. Co., Chagrin Falls, 0. Two-in-One. See Stitcht Co., Herman H. 
Osborn Mis. Co., ee a O United States Gauge Co., 44 Beaver, New York, N. Y. 
a — - WE my ™ > NY. Wostinghenss Electric. & Mite Mfg. Co., Newark, N. J. 
Schutz Bros ambers, New York, be 
Stiles & Co., H. A., 174 Portland, Boston, Mass. as Fa : me Tument corm. “682 Frelinghuysen Ave 
Stratton Mfg. Co., Stratton, Maine. - é 
Sun Enamel Wks., Leominster, Mass. INSULATION (Insulating) (Insulators) 
HOLDERS, Brush. See Brushes, Commutator. Beads. See Beads, Insulating. 


ay WIRE METERS. See Instruments, Portable ano Canopy. See Insulators, Canopy. 
Cloth. See Cloth & Paper. 
MPREGNATING Comrounss, See Wax and Compounds Composition. See Molded Insulation. 


1 
IMPREGNATING, VACUUM. See Ovens, Industrial. Compound. See Wax and Comp. 
INCANDESCENT LAMP BULBS (Unfinished). See Bulbs Fibre. See Fibre. 

Gla Lava. See Cores, Resistance Coil. 
INCANDESCENT. aw FILAMENTS. See Filameaw Marble. See Slate 

Incandescent , — . as a at Meets 
INDICATORS, “Operat on olde ee Molded Insulation. 

Operation and Cost Indicators for Manager’s Office. Paint. See Paint and Varnish. 
Bristol Co., Waterbury, Conn. (Elapsed Time Recorder.) Paper. See Cloth and Paper Insulating. 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa Phenolic. See Fibre, Phenol. Also Molded Insulation. 
Production Meter Co., 1315 S. Wabash Ave., Chicago. M Porcelain. See Porcelain. 
INDUCTION COILS. See Coils, Finished. we See Rubber, 
INSTRUMENT. Jewels. See Jewels. ubber. See Ri . 
INSTRUMENTS, Laboratory Standard. See Instrumente —— oe Wax and Compounds. 

Laboratory Standard. . . p 
orta! b) Soapstone. See e. 
INSTRUMENTS, on ee. Se eee. —_— Tubing. See Tubing, Varnished Fabrics. 
INSTRUMENTS, Laboratory Standard War. Seo Wax and Compounds. 
oe gg Bay | “yaite arch, Philadephia, "Pa INSULATING MACHINES, WIRE. See Wire Manufac- 
’ ed 4 “ turing 

Burt, “RC., 327 Michigan Ave, Pasadena, Cal. (Ove) iw SUTATING TUBING. See Tubing, Varnished Fabrie; 

wow ye also Tubing, Rubber. 


Cambridge Instrument oO, Ossining, N. Y. ’ 


Chicago Apparatus Co., 1735 N. Ashland Ave., Chicage, Il) 
oetey Labevenes, Newport, R. I. (Standard Cells.) pret cl ay CUTTERS 


Fahy. See Rubicon Co. Artos Engrg. Co., Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. INSULATION MIXERS 

Gray Instrument Co., 64% W. Johnson, Philadelphia, Pa Baker Perkins oo. Saginaw, Mich. 

| ga gg "4 10514 Dupont, Cleveland, ©  insuL ATION G6. Seo Shane, Seven, 

agabi. See e, James . 
Jewell Elec. Ingtrument_Co., 1650 Walnut, Chieage, Tl yg STRAINING MACHINES. See Wire Manu 
asson. e wson ec’l. Instrument Co. Mach 

Kelvin See Leeds & Northrup Co. —— TESTERS. See Instruments, Laboratory 
ohlrausch. 


See orthrup Co. 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Ps 
Milvay. See Chicago’ Apparatus INSULATORS, Canopy 


Continental-Diamond Fibre Co., Bridgeport, Pa. 
9 a we Sew. Electric & we 2 N. Y. Franklin Fibre Specialty Co., Wilmington, Del 
Radio. eer) Secksumneik Co., Cambridge, Mass. Genera, Electric Co., Schenectady, N. Y. 
Roller-Smith Co.. 239 Broadway, New York, N. Y Knu. See Stanley, Arthur F. 


Rubicon Co., 29 N. Sixth, Philadelphia Pa. (Wheatstone Macallen Co., Boston 27, Mass. 


“ . Stanley, Arthur F. 150 Varick, New York, N. Y. 
a, Os. i Potentiom- Wiimington Fibre Specialty Co., Wilmington, Del. 


c Leeds !RON CASTINGS, See Castings, Gray Iron. 
Strovarchy, x * Reto El Whe. pre sr a See Soldering irons. 
Thompson-Levering Co., 351 N. “- St., Philadelphia, Ps . Armature. See Lifts. Armature. 
pg See Siteeiel Levering Co, JACKS, Radie. See Radio Receiver Parts. 


Unipivot. See Rawson Elee’l Inst 
Vreeland Apparatus Co., 140 Rog New York, N. Y JARS, Battery, Glass 


(Sine Wave Oscillators.) For Composition Jars. See —~ Insulation; also Rubber 
Westinghouse Electric & Mfg. Co., Newark, Corning Glass Co., Corning, N. Y. 
Weston Elecl. Instrument rp., 582 eae Ave.. Cumberland Glass Mfg. Co., Bridgeton, N. J. 

Newark, N. J. a — ee Salem. RK - 

linder Sons, Inc., adelphia, Pa. 
peda ng A" 4-7" Hazel-Atlas Glass Co., Wheeling, W. Va. 
Acbro Mfg. Be pe ay Pitteburgh, Pe. Macbeth Evans, Glass Co., Dept. G, Eastern Division, 
arleroi, Pa. 

tice See Eldredge Fier Corp. Springfield, Mass Rodefer Glass Co., Bellaire, O. 


Sneath Glass Co., . Ind. 
Taeal =. See Wainut, chlonge. m. United States Glass Co., 9th & Bingham, Pittsburgh, Pa. 
; rd & Sup 6 Chi 


~~~ Salutes Supply Co., 106 Adams, JEWELS, Instrument Bearing 

Bird, Richard H., Waltham, Mass. 
Lundatits _ Ft tec Co. a Mass. Deknatel & Sons, J. A., Queens Village, .. 
Readrite Meter Works ¢ “College Ave., Bluffton, Okio Eastern Spceialty Co,, 3551 N. Fifth, Philadeiphta, Pa. 
Roller-Smith Co., 239° Broadway, New York, N. Y. Fisher, Thomas E., Fenacook * a ve A 
Shire Elec. Products Co., Marquette Bldg, Detroit, Mieb o-_. sap as M iberty St. airmount Ave., 
Sholder-Fixcel Mfg. Co., Clyde, Ohio. trenton. N. d: 


. Moser Jewel Co., Perth Amboy, N. J. 
Square D Company, Detroit, Mich. ’ 
Sterling Mfg. Bon 2831 Prospect Ave., Cleveland, Ohio Mildrum Jewel Co., East Berlin, Conn 


Sapphire Products Co., 51 Chambers, ‘Hee York, N. Y. 
Weston er Instrument Corp., 582 Frelinghuysen Ave. temas a &. ian oan Oe 


whines See Square D Company. Worley Jewel Co., John, Waltham, Mass. 
Yankee. See Lundquist Tool “Mfg. Co. Universal. See Oefinger, J. L. 
INSTRUMENTS, Portable and Switchboard JOINTS, Fixture Insulating 
This heading includes all standard, portable and switch Appleton Elec. Co., 1703 Wellington Ave., Chicago, Il. 
board types, m testing instruments—ammeters. Macallen Co., Boston 27, Mass. 
voltmeters, wattmeters, ohmmeters, cable testers and fault- Sandow Tool Co., 1440 Broadway, York, N. Y. 


New . 
finders Sprecher Mfg. Co., P. W., 3220 North Ave., Milwaukee 
aa Also Instruments, Pocket; Also Instruments, Labo- White Sey 9 C., 15 Hermon, Worcester, Mass. 


Standard. w B 60 Shi Newark, N. J. 

a, Ay gp eee Philadelphia, Pa apn Bg aan. 
Beede Instrument Co., Penacook, Ovens. See Ovens, Industrial & Laboratory. 
Biddle, James G., 1211 Arch, ‘Philadel ia, Pa. Rheostate See ate. 
a ge Co., Wayne and indrim Sts., Phils See Test 

de! AARD INSTRUMENTS. See Instru- 
Cambridge Instrument Co., Ossining, N. Y. LABORATORY STAND 
Dongen Electrie Mfg. Co., 2985 Franklin, Detroit, Mick ments, Laboratory oat 
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— ATURE See Paint, Varnish and Lacquer. 


Paint, Varnish 
LAMINATIONS. See Discs, Armature 
LAMP BASES. See Bases, Reading Lamp. 


LAMP BULBS (Unfinished). See Bulbs, iass. 
LAMP FILAMENTS. See Filaments, Incandescent Lamp. 
LAMP LEAD-IN WELDS. See Filaments, Incandescent 


Lamp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 


LATHES 
(Special for use in Motor Repairing and Mewr Mfg.— 
Test Bench Lathes). 


Kalamazoo, Michigan. 
Cincinnati Lathe & Tool Co., 3207 Disney (Uakley) Cin- 


Hobart Bros. Company, Troy, Ohio. (Test Bench). 
Weidenhott, — 4352 W. Roosevelt Rad., Chicago, Il. 
LAVA. See Resistance Coil. 

LEAD- In WELDS, Lamp. See Filaments, Incandescent 


Lamp. 
LEADS. FLEXIBLE (Commutator Brush). See Brushes, 
Commutator. 


LENSES 
Sign Letter, Flashlight, Projector and Reflector Lenses. 
Also glass caps, jewels and bezels for all electrical devices 
See also Jewels, Instrument Bearing. 
Bausch & Lomb Uptical Co., 635 St. A eee Rochester, N. Y. 
(Condensing anu frujectiun Lense 
B. T. Corp. of America, Atlantic Bidg., Philadelphia, Pa. 
Corning Glass Wks, Corning, . 1. anes and Signal.) 
Deknatel & Sons, J. A., Queens Village xX. 
Gilligan Glass Products Co., ot Piliadeiphia, Ohio. 
rz American Optical Co., C. P., 317 E. New York. 
——- Glass Co., Follansbee, W. Va. (ign and Flash- 


) 
Kliegl Bros. Universal Stage Ltg. Co., 321 W. 50th, 
New York, N. Y. (Condensing and Projector.) 
Macbeth Evans Glass Co., Dept. G, Eastern Division, 
Charleroi, Pa. (Flashiight.) 
North Light Corp., 30 W. 15th, New York, N. Y. 
Popper & Sons, Leo, 147 Franklin, New York, N. Y. 
Pyle National Co., 1334 N. —— Ave., Chicago, Il. 
Rochester Glass Products Co., 29 N. Water, Rochester, N. Y. 
Rodefer Glass Co., Bellaire, O. (Flashlight.) 
Sneath Glass Co., Hartford City. Ind. (Sign.) 
Stromberg-Carlson Telephone Mfg. Co., 1050 University 
Ave., Rochester, N. Y. 


LETTERS, Sign 
Glass. Metal. 

Adsign Corp, 113 W. 63rd, New York, N. 

Chain Products Co., 3924 Cooper Ave., Cleveland, 0. (Brase 
and White *Metal. ) 

Chicago Miniature Lamp Co., 652 W. Lake, Chicago, Ill. 
(Raised Letters for Signs.) 

Eradium. See Pioneer Corporation 

Federal Elec. Co., 8700 8S. State, "Chicago, Ill. (Metal.) 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Heralite. See Pressed Prism Plate Glass Co. 

Kolux Glass Sales Co., Kokomo, Ind. 

Lu-Mi-Nus Signs. Inc., 2736 Wentworth Ave., Chicago, [Ill. 

Manhattan FElecl. Supply Co., 190 Sixth Ave., New York, 
N. Y. (For Gas Signs.) 

Opalite aa 201 E. Uhio, Chicago, I1l. 

Pioneer Corporation, 8308 Yale Ave., a (Luminous. ) 

Pressed Prism Plate Glass Co.. Chicago, Ill. (Glass.) 


LIFTS, Armature 
Buggies, Floor Cranes 
Columbia Machine Works & Malleable Iron Co., Atiantie 
rooklyn, N. Y. 


“a Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 

Peerless. See Electric Service Supplies Co. 

Ridlon Company, Frank, Boston, Mass. 


LININGS, Socket 
Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Conn. 
LOCK WASHERS. See Washers, Lock. 
— Mba F.} & a See Winding Machines, 
rmature 
Loup SPEAKER DIAPHRAGMS {SRTSREN.. See Cloth, 
Untreated; also Parchment Pape 
LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups for Portable 
and Built-in 
American Reproducer Corp., 55 W. 42nd, New York, N. Y. 
A. R. C. See American Reproducer Corp. 
Amplion. See Woolf, J. W. & W. L 
Balsa Wood Reproducer Corp., 331 Madison Ave., New York. 
irieBe. See Penn Mfg. Co. 
rooklyn Metal Stamping Corp., 720 Atlantic Ave., Brook- 
a. N. Y. (Electric Pick-up.) 
Cannonball. See Cannon & Milier Co. 
Cannon & Miller Co., Springwater, N. 
Chelten Electric Co., 4859 Stenton Ave., Philadelphia, Pa. 
Conamic. See Operadio Mfg. Co. 
Decatur Mfg. Co., 45 Harman S8t., Brooklyn, N. Y. 
Dreher & Son, Chas., 157 Spring, New York, N. Y. 
Dymac. See Electrical Products Mfg. 
Electrical Products Mfg. Co., Providence, R. I. 
Electrical Research Laboratories, 2500 Cottage Grove Ave., 
Chicago, Ill. (Units.) 
Empire United Hat Block Co., 312 E. 22nd, New York. 
Engineers Service Co., 25 Church, New York, N. Y. (Kit.) 
Ensco. See Engineers Service Co. 
Fenco Cone Co., 57 Murray, New York, N. Y. (Kit.) 
Fergus Co., 235 Elizabeth Ave., Newark, N. J. 
Fidelity Radio Corp., Salt Lake City, Utah. 
F. & . Radio Laboratories, Fargo, N. D. 
Globe Technolian Corp., Reading, Mass. 
R. P. See Penn Mfg. 
Grutal Speaker Co., 609 E. Walnut, Des Moines, Iowa. 
Jensen Radio Mfg. Co., 338 N. Kedzie Ave., Chicago. Ti 
= Radio Equipment, Inc., 1415 Fillford, Kalamazoo, 
IC 
Kyle. See Newcombe-Hawley. 
Lata alsa. See Balsa Wood Reproducer Cor 
Magnavox Co., 4250 Horton, Oakland, Cal. "Also Units. 
Markone Radio Mfg. Co., 303 Devoe, Brooklyn, N. 


(Horn. ) 

Miles Mfg. Co., 191 Joralemon, Brooklyn, N. Y. 

Minuet. See Thompson Radio \ 

Molded Wood Products. 219 W. Chicago Ave., Chicago, IL 

Mozart-Radioceive. See Fergus Co. 

Newcombe-Hawley Lab. of United Reproducers Corp., St 
Charles, J1l. 

Newton Elec’] Mfg. &. Newton, Mass. 

O’Neil Mfg. Corp., West New York, N. J. 

Operadio Mfg. Co., St. Charles, Ill. 

Peerless. See United Radio Corp. 

Penn Mfg. Co., G. B., 231 Mercer, New York, , A 

hr ~~ Storage Battery Co., Ontario & C ‘oe, Phila- 
celphia, 

Philco. See Philadelphia Storage Battery Co. 

Platter Cabinet Co., North Vernon, Ind. 
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- For Complete Satisfaction 
inous. ) 
) 
Tlantie « ® ® 
- pect extolite Laminate 
Conn. 
ae Textolite laminated gives complete Its quality is beyond question— 
Cloth, satisfaction to users, not only because the resources of the General 
sortable of its remarkable combination of Electric research laboratories are 
alts qualities, but also because it is made enlisted in its manufacture. Mod- 
y York. . . . *ye,¢ . . 
Rowen by an organization with facilities and ern machinery, supervised by 
resources to supply all your present skilled technicians, assures quantity 
ia, Pa. " 
and future needs. production. 
we 
e Are., It is new to the trade—but it is time- The adaptability of Textolite lami- 
URI.» tried in seven years of service. nated is amazing. The trade 
it.) e ° . 
Millions of pounds have been continually finds new uses for 
used to replace wood, rubber, it. Complete stocks of rod, 
owa. 
= fiber, mica, porcelain, and tube, and plate are always on 
i metals in General Electric hand, and special require- 
als products. ments can be met promptly. 
ago, Ill. 


rp., St 


885-19 


» | GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 




















Insulator Company 


IRVINGTON, NEWARK, NEW JERSEY 
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Coil 
Engra 


Radio 
Slotti 


Tensi 
Wind 
Wire, 
Wire 
Wire 
Wire 
wie 


For 


LOUD SPEAKERS 
Powerola. 


Radio Cabinet Co., 

Red Lion Cabinet Co., 

Stromberg-Carlson_ Tel. 
ester, Y. 


MACHINE SCREWS. 
— SCREW PRODUCTS. See J Machine Prod- 


MACHINES 


Armature Banding. 
Armature Notching. 


Coil Taping. 


Commutator Slotting. 


hea Molding 


Soldering. 
Spring Making. 
Taping. 


MAGHINES. 
Arrow Mach. 
m.. dp 
Berrenberg, R., 
(Vacuum Pumps.) 


Continued 
See Temple Corp. 


r. See Platter Cabinet 
Quam Radio Corp., 9703 


lec. Co., 18 
only.) 

2118 Gale, 
Mfg. 


3 W. 65th, 


Co., 


Balancing. See Balancers, 
Banding. 
Cable Armoring. See ire 


Winding. 
See 
See 


ving. En 


graving 
Incandescent Lamp Making. 
Molded Insulation. 


See 


. Bee 
See Machines, 
See 


ng. Mica Underc 


See Sprin 


on. See Tension Ma 
ing. 


Armoring. 


Cottage Grove Ave., 
Washington Place. New York, N. 


Red Li 


25 Church, New 
1046 W. Van Buren, 
Rochester, N. Y 


See Screws, 


See Banding Machines, 
See Notching Machines, 


Ca. 
Chicago, 


Indianapolis, Ind. 
on, 
Co., 
Chicago, Til. 


oats tT 
Chicago, 


Machi. 


Armature. 


See Banding Machines, Armatur 


Menefecturiag ‘Machines 


Coil Shaping. See Shaping Machines, Coil. 
See Taping Machines, 
See Winding Machines 


Coil. 

Mica Undercutters. 
chines 

See Machin 


Lamp 


wen they See aaoing er ey Coil. 
See Soldering "iomanen. Commutater. 


g Making Machines. 


See Taping Machines, 


Co 
chines, Band Wire. 


See Winding Machines. 
See Wire Manufacturing Machines. 


Drawing. See Wire Drawing Machinery. 


Insulator. See Wire 
Measuring. 
en. 
pping. 
Lamp 
Making Incandescent 
Co., 7 Hacke 


o2i 


12 Farnha 


All classes 


Richland Se; 


Manufacturing Machines 


See Wire Manufacturing Maehines 
See Tension 
See Wire 


Machines, Band Wire 
Wrapping Machines. 


king 
ps and Vacuum Tube 
msack Plank Rd., Union 


m (Roxbury), Boston, 


of moulding 


INSULATION PRODUCTS CO 


Pittsburgh, Pa. 


> 


a. 
1060 University Ave., 


Swoboda Co., Maritime Bldg., Seattle, Wash. 
Temple Corp., 525 

Thompson Radio Co., 
Ultratone Mfg. 
United Radio Corp., 25 Leighton Ave., 


Ill. 


Universal. High Power Telephone Co., Carleton Ave. and 
Eddy, Seattle, Wash. 
Utah Radio Products Co., 1615 S. Michigan Ave., Chicago. 
Ill. (Also Piano Unit.) 
Victor Radio Corp., 4321 N. Western Ave., Chicago, Ill. 
Wonderphone. See Universal High-Power Telephone Co. 
Woolf, J. W. & W. L., 133 W. 21st, New York, N. Y 
Wright-De Coster, Inc., St. Paul, Minn 
Zisch Engineering Corp., Newark, N. J. 
LUGS, Copper 
—- Mfg. Co., Albert & J. M., 289 A St., Boston, 
{ 
Dante Elecl Mfg. Co., Bantam, Conn. 
French Mfg. Co., Waterbury, Conn. 
General Electric Co., Schenectady. s % 
Sherman ~-* he -, Battle Creek, Mich. 
Wolverine Co., 1438 Central Ave., Detroit, Mich 
LUMINOUS SPECIALTIES al 
Luminous Compound ............- See C 
PemGants CBGIGS) ...cescccccsecce See P 
DO POTD  ovcccsscanseovesesed See 8 
Acornlite Studios. 675 72nd. Brooklyn, N. Y. me 
Arrow Electric Div. of Arrow-Hart & megemus 
ee ee Sar re ee 8 P 
Bryant Electrie Co., Bridgeport, _— peSSeteo senda os P 
Connecticut Elee. Mfg. Co., Bridgepo Con: 
Cutler-Hammer, Inc., 1288 St. Paul ge Milwauk ee, Wis. 
Eagelite. See Eagle Elec. Mfg. Co. 
Eagie Elec. Mfg. Co., 59 Hall, Brooklvn, N. Y.. P 
General Electric Co., Section W-234 Merchandise | 
Dewt., BeARSe, COWR. . cccacccsesvccscccccoeses P 
Glow Lite. See Rodale Mfg. Co. 
Glow Tip. See Arrow Electrie Co. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman 
Miestsie Co, Martierd, Camm. .cccccccsccccccsecess Ss ? 
Hubbell, Inc.. Harvey, Bridgeport, Conn............ .. P 
Luma & Luma Lite. See Radium Dial Co. 
Radieye. See General Electric Co 
Radium Dial Co., 3532 Forbes, Pittsburgh, Pa.... C P 
Reynolds Spring Co., Jackson, Mich............... ++ 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. . F 
Seelite. See T. C. Smith & Co. 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphia P 
Spot O Life. See Hart & Hegeman Mfg. Co. 
Undark. See United States Radium Corp. 
United States Radium » 535 Pe New 
York, We. eecccooncesesssescdosevevecsocees Cc 8 P 


Armature 
Armature 


Lamp Making 

Presses. Molded "Insulation. 

See Perforating Machines. 

Presses, Porcelain Molding 
Making. 


‘City, 
Mass 


=> in BAKELITE 





Electrical Manufacturing 


“Quality ey Qualifies” 


We are Custom Moulders of 


Bakelite and 


Durez Parts 


Ged 
NORTON LABORATORIES, Inc., 
1025 Mill St., Lockport, N. Y. 





Dwyer Machine Co., Lynn, Mass. 

Eisler Engineering Co., 770 S. 18th, Newark, N. J. 

General Engineering & Supply Co., 160 5th Ave., New York. 
N. Y. Filament Winder. 

Gesco. See General Engineering & Supply Co. 

Sleeper & Hartley, Inc., Worcester, Mass. 

York Elec. & Machine Co., 30 Penn, York, Pa. 

MACHINES, Spring Making. See Spring Making Machines 

MACHINES, WIRE MANUFACTURING. See Wire Manu 
facturing Machines 

MAGNET CHARGERS. See Chargers, Magnet. 

MAGNET STEEL. See Steel, Magnet. 

MAGNET TESTERS. See Instruments, Portable and Swi‘es 
board; also Instruments, Pocket. 

MAGNET es ne 
for Magnet 

MAGNETIC CHUCKS. See Chucks, Magnetic. 

MAGNETIC CLUTCHES. See Clutches, Magnetic. 

MAGNETOMETERS. See Instruments, Pocket. 


MAGNETS, Permanent 

Bulleas Co., DL. K., Pottstown, Pa. 

Ind. Steel Products Co., 4545 S. Western Blvd., Chica 

Rogers Drop Forging Co., Worcester, Mass. 

Stromberg-Carlson Tel. Mfg. Co., Rochester, N. Y. 

Sticht & Co.. H. H., 13 Park Row, New 

Thomas & Skinner Steel Products Co., 1102 E. 23rd, 
dianapolis, Ind. 


MALLETS, Raw Hide 

Chicago Rawhide Mfg. Co., 1313 Elston am. Chicago, Ill. 
Crude Pelt. See Chicago Rawhide Mfg. 

Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R. 1. 
MANGANESE, Battery. See Chemicals, Battery. 
MEASURING INSTRUMENTS. See Instruments. 
METAL CUTTING OUTFITS. See Welding and Cuttine 
SESNANIGAL RUBBER GOODS. See Rubber Mechanica! 


ood 

GOHMMETERS. not Instruments, Laboratory Standara 
URY SWIT See Switches, Mercury 
CLEANERS , aE See Game. Metal. 


sens. See Plating & Finishing. 
wr OUTFITS. See Engraving Machines 
A See Shades, Metallic. 


‘See Enameling Machines 


In- 


Z2ZzZZ PEE 
5m 
ecergr 


TAPE. » Tape 
MICA UNDERCUTTERS” 
Commutator. 


MICA 
Asheville Mica Co., 
Asco. See Schoonmaker Insulation 
Brand & Co., William. 268 Fourth 
Chicago Mica Co., 345 Campbell, Valparaiso, Ind 
Colonial Mica Co., 136 Seventh, Jersey City, N. J. 
Fillion, S. O., 68 Murray, New York, N. Y 
Ford Radio & Mica Corp., 113 Bleecker, N. 
Gerdau Co., Otto, 533 Canal, New York, N. 
Hirsch Mica Co. 1087 Flushing Ave., Brooklyn, N. Y. 
Huse-Liberty Mica Co., 73 Long Wharf. Boston, Mass. 
petornational Mica Co., 3660 Brandywine, Philadelphia, Ps 
Kant Krack. See Huse Liberty Mica Co. 
Keene Mica Co., Keene, N. H. 
Macallen Co., Boston 27, Mass. 
Mieabond. See Chicago Mica Co. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Miralite. See Mitchell- Rand Mfg. Co 
Mica Insulator Co.. 200 Varick. New York. N. Y. 
Mica Mfg. Co., 135 Johnson, Brooklyn, N. Y. 
Micanite. See Mica Insulator Co. 

New York, N. Y. 

 e. 


ica. 
See Slotting Machines & Tools 


Biltmore, N. C. 
Co 
Ave., New York, 


New York, = 
x. 


Mica Products Mfg. Co., 54 Greene, 
Munsell & Co., Eugene, 20@ Variek, New York, N 

Nemco. See New England Mica Co. 

New England Mica Co., Waltham, Mass. 

New England Minerals, Inc., 85 Devonshire, Boston, Mass 
New York Mica & Mfg. Co., Auburn, N. Y. 


Peerless. See New England Mica Co. 

Prestonite. See Roht. K. Preston Mica Co. 

Preston Mica Co., Robt. K., 957 Monadnock Blk., Chicago. 
(Ground Mica.) 

Red Streak. See Huse Liberty Mica Co. 

Rogers-Pyatt Shellac Co., 81 Water St., New York. (Imp) 

Schoonmaker a. ce Co., A. O., 34 University Place, 


New York, N. Y. 
Storrs Mica Ce., A Perk Place, New York, N. Y. 
Tar Heel Mica Co.. Plumtree, N. C. 

Watson Bros., 170 Purchase, Boston, Mass. 
MINIATURE SWITCHBOARD SYSTEMS. See Instruments, 

Portable and Switchboard. 

MIXERS, INSULATION. See Insulation Mixers. 
MOLDED 


Presses. See Presses, Molded Insulation. 
Radio Parts. See Radio Molded Parts. 
Shades. See Molded Insulation. 


MOLDED INSULATION 
Aico. See American Insulator Corp. 
Allen & Hills, Inc., Auburn, N. 


American Insulator Corp., New Freedom, as 


American Machine & Foundry Co., 5520 Second Ave., 
Brooklyn, N. Y. 

Amerine. See American Insulator Corp. 

Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 

Asbestos Shingle Slate & Sheathing Co., iaitier, Pa. (Cold.) 

Auburn Button Wks., Auburn, N. Y. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bay State Moulding Co., 1197 Dorchester Ave., Boston 

Belden Mfg. Co., 2310B S. Western Ave., Chicago, III. 


Beldenmold. See Belden Mfg. Co 

Bell Mfg. Co., 11 Elkins, Boston, Mass. Radio Parts. 
Boonton Molding Co., Koonton, A 

Boonton Rubber Mfg. Co., 223 Fanny Rd., Boonton, N. J. 
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Precision 


MOLDING 


in Bakelite 


Quick service on large and 
small runs; we are equipped 
for any size order. 


ALLEN & HILLS, 


Auburn, N. Y. 


Inc., 











Bre~lite Mouiding om. 109 Hudson, Jersey City, N. J. 
(Wood Composition. 

Celoron Co., Bridgeport, Pa. 

Cetelite. See Connecticut Molded Products Corp. 

See Connecticut Molded Products Corp 

Cepce. See Connecticut Molded Products Corp. 

Coltrock. See Colt’s Patent Firearms Mfg. Co. 

Charmond Elec. Corp., 30 Church, New York, N. Y. 

Chicago Molded Products Co., 2149 Walnut, Chicago, Ill. 

Cincinnati Molding Co., 2037 —— Ave., Cincinnati, 0. 

Colasta Co., Hoosick Falls, N. 

Colt’s Patent Fire Arms Mfg. é., a Conn. 

Compo-Site, Inc., 207 Astor, Newark, N. J. 

Condensite. See Bakelite Corp. 

Connecticut Elec. Mfg. Co., Bridgeport, Conn. 

Connecticut Molded Products Corp., Meriden, Conn. (Cold.) 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Dayton Insulating Moiding Co., 434 E. First, Dayton, Ohie. 

Promoulding Prod'ction Co., Canastota, N. Y 


imec. See Dayton Insulating Moulding Co. 

Durez. See General Plastics, Inc. 

tiectrose. See Insulation Mfg. o 

trinoid Co., Park Row Bldg., New York, N. Y. 

Evercool. See Bakelite Corp. 

— Insulation Co., 4638 Spring Grove Ave., Cincin- 
nati, O. 

Gartield Mfg. Co., Garfield, N. J. Composition. (Cold.) 


General Electric Co., Schenectady, N. Y. 
General Moulded Composition Co., 212 Market, Lynn, Mass. 
General Plastics, Inc., 49 Walck Rd., N. Tonawanda, N. Y. 
Gummor. See Gartield <, o Co. 
Hann Mfg. Co., Har 623 8S. San Pedro, Los An- 
Cal. 
See Colosta Co. 
. See Insulation Mfg. Co. 
(mperial Molded Products Co., 2925 W. Harrison, Chicago. 
{mrroco. See Insulation Products Co. 
Inda. See American Machine & Foundry Co. 
insulation }{*g. Co., New York Ave. and Herkimer 8t., 
Brooklyn, N. Y. 
Insulation Products Co., Richland, Pittsburgh, Pa. 
insuline Corp. of America, 78 nae New York, N. 
International Insulating Corp., “lyria, O. 
Johnson Molding & Tool Weymouth, Mass. 
a Corp., 189 13th, Long Island City, N. Y. 
plastics. ) 
Kellite. See Kellogg Switchboard & Supply Co. 
— pean & Supply Co., 1066 W. Adams, Chi- 


. » 128 147th, Ozone Park, 
Jacob Machine & Tool Co.. 
Trenton, N. J. 
Kurz-Kasch Co., Dayton, O. 
Lacanite. See Scranton Button Co. 
Macallen Co., Boston, 27, Mass. 
Mack Molding Co., Little Falls, N. J. 
Makalot. See Johnson Molding & Tool Co. 
Manchester Mfg. Co., hester Lepot, Vt. 
Megohom. See Waterbury Button Co. 
Micarta Fabricators, Inc., 309 Cana), New York, N. Y. 
Mfg. Co. 
Provi- 


Micarta. See Westinghouse Elec. 
—— — Products Co., Blount ona Elm 8ts., 
New England Productg Co., 232 Greenwich, New York, N. Y. 
~ * nel? -Bake Specialty Co., 483 Delaware Ave., 
Nixon Nitration’ Works, Nixon, N. J. 
Nixonoid. See Nixon Nitration Works. 
Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Norloe. See Norton Laboratories. 
Elkin, — Bostoa. 


Y. 


(Casein 


N. Y. 
502 Prospect Ave., 


ne. 
Northern Industrial Chemical Co., 11 
Norton Laboratories, Inc.. 1025 Mill, Lockport, N 
Panelyte Corp., Trenton, J. 
Paramix. See Splitdorf Radio Corp. 
Paratherm. See Scranton Button Co. 
Phenolic. See Scranton Button Co. 
Pruven Composition ucts Corp., Mi’ford, Conn. 
Pruvenite. See Pruven Composition Pruducts Co. 
See Cutler-Hammer Mfg. Co. 
W. 8rd, mage 0. 


“See Northern Industrial : cre Co. 

Reynolds Spring Co., Jackson, Mic 

Reynoldite. See Reynolds Spring ,% 

Reynomold. See Reynolds Spring Co. 

Richardson Co., Lockland, Cincinnati, O. 

Ridgelite. See Ridgley Trimmer Co. 

Ridgley Trimmer Co., Springfield, O. 

Schneider Bros., Inc., 312 N. Sheldon Ave., 

Scranton Button Co., Scranton, Pa. 

Shaw Insulator Co., Irvington, Newark, N. J. 

Siemon Co., State and Dewey, Bridgeport, Conn. 

Specialty Insulation Mfg. co. . Hoosick Falls, N. Y. 

Star Insulate. See Insulation Mfg. Co. 

Starite. See Insulation Mfg. 

Stokes & Smith Co., Summerdale Ave. near Roosevelt Blvd., 
Philadelphia, Pa. 

Textolite. See General Flec. Co. 

Thermoplax. See Cutler-Hammer Mfg. Co. 

Tegit. See Garfield Mfg. Co. 

Union Insulating Co., Parkersburg, W. Va. 

Vuleabeston. See Colt’s “ Fire Arms Mfg. Co. 


Chicago. 




















GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs Strong WHoat Proof 


GARFIELD MANUFACTURING CO. 
Garfield, N. J. Established 1908 
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USL solved a costly 


breakage problem with 





Send for free booklet, “Do 
It With Durez.” Tells all 
about the physical, me- 
chanical and dielectric prop- 
erties of Durez; about color 
ranges; and suggests scores 
of possible applications. 


Durez 


THE uses of Durez—the perfect molding 
compound—are legion. In the most un- 
expected places it offers means for mak- 
ing and doing things more efficiently, more 
rapidly and more economically—in manu- 
facturing equipment as well as in 
manufactured products. An example: 

In making flashlight and radio dry bat- 
teries the USL Battery Corporation for- 
merly used immersion-tank spacing bars 
with which breakage losses were ex- 
tremely heavy. Bar replacements were a 
constant source of nuisance and expense. 
To say nothing of a considerable “rejec- 
tion” waste due to defective bars. 

Durez-molded bars were substituted, 
and breakage was practically stopped. 

What do you make? How are you mak- 
ing itP Where—in equipment or product 
—are you using wood, metal, porcelain, 
fiber, hard rubber, celluloid, ivory, paper, 
leather? What are its present shortcom- 
ings? If our laboratory and engineering 
staff cannot suggest a worth-while im- 
provement through the use of Durez, they 
will frankly tell you so. 

Durez is a truly remarkable basic- 
formula material (it is not an offspring; 
not just a name). It molds quickly and 
easily into most any conceivable design. 
It is strong, hard—yet non-brittle. It re- 
sists acids, oil, moisture and heat. It can be 
machined, drilled, tapped. It is a perfect 
insulating material. It is economical. 
Costs little. Saves labor. Increases pro- 
duction. Reduces “rejections.” It is at- 
tractive—its naturally smooth finish (like 
polished ebony) and its color effects will 
add to the appear- 
ance and salability 
of most any product. 
Investigate! 

General Plastics, 
Incorporated, 49 
Walck Road, North 
Tonawanda, N. Y. 
Also New York, 
Chicago, and San 


Francisco. 




















— 


PERVIOUS 


INSULATING 


IM 


Electrical Insulating 
Varnishes and 


Compounds 


IMPERVIOUS VARNISH CO. 
421 Wood St., Pittsburgh, Pa. 











MOLDED INSULATION—Continued 
Vulcanized Rubber Co., 251 Fourth Ave., ‘and York, N. Y. 
Wi ry Button Co., Waterbury, Conn. 


a 

Watertown Mfc. Co. Watertown, Conn. 

Westinghouse Elec. & Mfg. Co., East ¥i’tsburgh, Pa. 
MOLYBDENUM 


Elkon, Ine. (Div. ¢ P. R. Mallory Co.), 350 Madison Ave., 


New York, 
Lohfeld & Co., J. L., 53 Park Place., New York, N. . 
Palatine Industrial Co., 111 Fifth Ave., New York, N. 
Radiotherma, Inc., 45 E. 17th. New York. N. Y 


Sirlan Wire Co., 255 Sherman Ave., Newark, N. J. 


MONEL METAL 
International Nickel Co., Wall, New York, N. Y. 


MOTOR CONTROLLERS. See Controllers, Motor. 
MOTOR PLATFORM BASES. See Bases, Motor Platform 
MOTOR STARTERS. See Controllers, Motor; Switches, Re 
mote Control; Switches, Motor Starting; Safety; Switches 
Snap (Heavy Duty). 
MOTORS 
Alternating Current 
Direct Current ........ 
Motors, 1 Hp. up . 
Motors ppm Hp. 


67 


nive 
Actodector. See Roth Bros. & Co. 
Advance Elec. Co., 4311 Maple Ave., St. Louis M F 
Allis-Chalmers Mfg. Co., Milwaukee, Wis..... M .. 
Allis Co., Louis, Milwaukee, Wis......... 
American Elec. Motor Co., Cedarburg, 
Apex Elec’! Mfg. Co., 1067 E. 152nd, Cle F 
Armor Elec. Mfg. Co., 1020 Holland, Erie, re x. 
Baldor Elec. Co., 4352 . Ae St. Louis MF 
B-Line. See Brown-Breckm Co. 
Bodine Elec. Co., 2254 ‘Ohio. * Chicago F 
e@ Elec. Co., Chas. J.. 132 King. 'N New are ws. 5. 
Brown-Brockmeyer wand Norwood Power Bidg., 
Dayton, 
Burke Elec. Co., Erie, 








. Co., 812 Lafayette, Tolede, os 
Century Elec. Co., 1806 Pine, St. Louis, Ms.. M 
Chandeysson Elec.’ Co., St. Louis, Mo........ M 
a 7 Elec. ‘Pe James, 600 “ ona, 

i i. nnavieducwhs buh ubeumedawe 


O.... 


;35 393 
aon: 


apolis, I 
Crocker-Wheeier Elee. —. 
Cushman Elec. Co., 

ay-Fan Electric Co., ‘Dept. 
Diehi Mfg. Co., Elizabeth, N. J.......ssceceee 
Diverter Pole. See Rochester Elec. Product Co. 
——_ Electric Co., 7209 St. Clair Ave., Cleve- 5 
r 
35 16th, Racine, Wis............. ee 
Eclipse. See Fidelity Elec. Co. 
Electric Machinery Co., Minnnapolis, Minn.. 
4 ge ucts Co., 1135 Clarkstone Rd., Cleve- 
Electric Specialty Co., “221 — ar ned Conn. 
Electro-Dynamic Co., Bayonn 
Emerson Electric Mfg. “Co., 

Ave., St. Louis, 

news 


Co., Ampere, N. J. 
N. 


S55: 
Zane 


Dumore Co., 


on — Electric Specialty Co. 
Fairbanks-Morse & Co., 900 S. Wabash Ave., 
Chicago, Ill. 
A apd Elec Co., Lancaster, Pa 
id Mfg. 


Co., Torrington, 
Po Weichsel. See’ Wagner Fiec. Corp 
Galvin Elec. — Co., 3314 8. Sentences. St. 


Di. seebaedbanseveesibasnesehecees 
General Elec. Co. 
Gilbert Co., 


g33 
a 
a 


gS5: 


‘ mEnneaw ow 


Ideal Elec. & Mfc. ‘On, Mansfield, 
Imperial Electric Co., WOM, OD. cccccccccees 
Janette Mfg. Co., 556 Ww. Monroe, Chicago...... 
Jantz & Leist Elec. Co., Cincinnati. 
Jeannin Electric Co., Fassett & N. Y. C. R. R. 

a, SR arr ee eee M 
Kendrick & Davis Co., Lebanon. N. H.....--- .. 
Kimble Elec. Co., 634 'N. Western Ave., Chicago M .. 
mney p Elec., Inc., 350 mene Ave., New York, 


a? Elec. Co., Dayton, 0 
L. E. See Leland Elec. Co. 
Lincoln Elec. Co., leveland, Ohio............ 

Line-Weld. See Lincoln Elec. Co. 

Linzee Elec. Motor Co., Mansfield, 
ee Se MO, BE, Nivecestwanscizests «% 
Marathon Elec. — Co., “32 Island, Wausau, Wis. 
Marble-Card Co. Gladstone, Mich...... 
Master Electric "Ge. Daptan, G. .cccccccocecce 


22 


so gs: 


2 2nr wn” 


‘ada 





CHINALAK—A baking insulating 
varnish that thoroughly dries. Deer 
wound coils, dry from the inside 
mut—not merely surface drying 
Write for samples 


ELECTRIC LACQUER—Abselutely 
ot! proof and water repellent. Cas 





be brushcea, sprayed or dipped. Gives @ bright, glossy 
aon-fading biack finish and dries tn 39 minutes 
168 Emmett St., Newark. N. J. 


uN C DOLPH CO.. 
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Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


General Etching & Mfg. Co. 
3072-82 W. Grand Ave. Chicago, Ill. 


Mc. see General Electric Uo. 
Michigan Elec. & Mfg. Co.. Lake Linden, Mich. .. 
N. C. See Electric Controller & Mfg. Co. 
Norfolk. See Walter Elec. _ on 
North East Elec. Co., Rochester, N. © es 
Northwestern Mfg. Co., 480" RY Milwaukee M .....- 
Ohio Elec. & Controller one _ Maurice Ave, ........ 
Cleveland, Ohio ............ Fr 
0. K. See Marathon Elec. "Mie. "Co. 
Osann Co., F., 245 Seventh yo New York M... 
Peerless Elec. Co., 740 W. Market St., Warren, 0. M 
Polar Cub. See Gilbert Co., A. C. 
Pow-R-Full. See Wagner Elee. Corp. 
Reco. See Reynolds Electric Co. 
Red Band. See Howell Elec. Motors Co. 
. & Engrg. Co., 1042 Ivanhoe Rd., 
Reynolds Electrie Co., 2650 W. Congress, Chicago . 
Robbins & Myers, Ine., Springfield, O........ MF 
Roth Bros. & Co., ftago, Ill cocce 
Standard. See Robbins & Myers Co. 
Star Elec. Motor Co., Miller St. "* N. 
Ave., Mowat, MN. Jaccecscecccsesseseces 
Sterling Elec. Motors, Ine., Telegraph Rd. 
Atlantie Blvd., Los Angeles, Cal..... 


"Binghamton, N. Y. ...-....-- M F 
Sturtevant Co., 15 Devonshire (Hyde Park), Bos- 
ton, Mass. M 


Sunlight Electrical Mfg. Co., Warren, O..... 
Super Wick. See Master Elec. Co. 

Switeh start. See Lincoln Elec. Co. 
Triumph Elec. Corp., Carthage 
Union Elee. Motor Mfg. 

Sts., Philadelphia, 

U. S. Elec. Mfg. Co., 
BORGES cccccccesss 
Valley Elec. Co., 4221 


mB asa eegce 
Wagner Elec. Corp “Bt: 
ROME, DOO>, -ciuhanceamnecdhiatGanasss¥esok base 
Walter Elec. Mfg. >. . — Va 
Watson. See Allis Co. 
Welco Uniframe. See weeche. ‘Elec. Co., B. A. 
Wesche Elec. Co., B. A., 1622 Vine, Cincinnati M 
Westinghouse Hlec. Mfg. Co., East Pittsburgh M 
Willey-Wray Elec. Co., a. Bicccccice 
Woods Mach. Co., 8. DR TM: acsacdes ceed 
Zobell Elec. Motor Co., hareeed. N. 


NAME PLATES 

See also Decalcomania. 
American Name Plate Co., 117 Imlay, Brooklyn, N. 
Angell Embossing Co., 37 Barney-Smith Co., Dayten, 
Celoron Co., Bridgeport, Pa. 
Chandler Co., Springfield, Mass. 
Crowe Name Plate & Mfg. Co., 1749 Grace, Chicago, II. 
Electro- se 2 Engraving Co., 52 Vanderbilt Ave., New 


York, N 
90 Tenth, Long Istand ov N. Y. 
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Etched Products Corp., 
Etching Co. of America, 1520 Montana. Chicago, 


— aoe & Mfg. Co., 3070 W. Grand Ave., Chi- 
Queues % Sons Inc., L. F., Allentown, Pa. 
ler Metal Ri Co., 14th & Van Alst Ave., Long 


Island City, N. 
Waterbury Button to., 


NICKEL 

American Mond Nickel Co., Century Bldg., Pittsburgh, Pa. 
Driver-Harris Co., ison, N. J. 

International _ bE, 67 Wall, New York, N. Y. 
Seymour Mfg. Conn. 

United States Nickel =. — Brunswick, N. J. 
NOTCHING MACHINES, Armature 

Ferracute Machine Co., Bridgeton, N. J. 

NUT SETTING MACHINES 


Waterbury, Conn. 


Vim Electrie Tool Co., 149 Broadway, New York, N. Y. 
OHMMETERS. See Istruments, Laboratory Standard; alse 
Instruments, Portable and Switchboard. 
OIL-LESS BEARINGS. See Bearings, Oil-less. . 
OSCILLOSCOPES. See Instruments. Laboratory * Standard. 
OVENS, industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, Vulcanizing. 
Drying, Conditioning, Enameling, Japanning. 
Vacuum Impregnating 
— Fdry. & Machine Co., 1543 Fillmore, Buffalo, 


Y._ (Armature and Coil.) 
Conran, Frederick M., 177 New York Ave., Newark, N. J. 
Crawford Oven Co., New ven, (Coil Driers. 
Despatch Oven Co., 120 First Ave., N.. Minneapolis, Minn. 
Detroit Sheet Metal Wks., 1341 KE. Milwaukee Ave., De- 
troit, Mich. 
Devine Mfg. Co., J. P., Buffalo, N. Y. 
Eberbach & Son Co., Ann Arbor, Mich. (Drying.) 
Electric Heat Control Apparatus Co., 245 New Jersey R. R. 
Ave., Newark, N. J. 
Emerson Apparatus S. Melrose, 
Freas Thermo Elec. 


Mass. (Conditioning.) 


1206 Grove, | hg = er 


3 
Gehnrich Indirect Heat ‘Oven Co., Long Island City, N. Y 
General Electric Co., Schen N. .2 
Hayes, C. I., 129 Baker, Providence, R. I. 
Heidbrink Co., 2633 Fourth Ave., eapolis, Minn 
Hynes & Cox Elec. 406 N. Pearl, Albany, N. Y. 
Kenworthy, Chas. F., 198 Piedmont, Waterbury, Conn. 
Maehler Co., Paul, 2210 Lake, Chicago, Ill. 
Miho Co., 717 Sycamore, Cincinnati, O. 
Radio Elec’l Wks., 150 W. 22nd, New York. N. Y 
Sargent & Co. E. H., 155 E. Superior, Chicago, Il. 
Sioux Battery & Mfg. Co., Sioux City, Ia. (Battery.) 
Snead & Co., Jersey City, N. J. 
Standard Elec. Stove Co., Toledo, Ohio. 
Steiner & Co.. B E., 197 3 Kinney St.. Newatk, N J 
Stokes Machine Co., F. J., 5926 Tabor Rd. (Olney), 


Philadelphia 
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LACQUERS 


Lacquer Enamels—“Krakles” 


BREVOLITE 


Quality finishes and helpful Service. 
What can we do for You? 


Waukegan Chemical Co. 
“Values That Endure’ 
North Chicago, III. 











Swartwout Co., 18522 Euclid Ave., Cleveland, 0. 
Thelco. See Freas Thermo Elec. Co. 
Westinghouse Elec. & Mfg. Co., Mansfield, O. 
Young Bros. Co., 6523 Mack ‘Ave., Denes, Mich. 


OXIDES, Battery. 
PACKING 


see Chemicais. Battery. 


Cooke Seal Ring, Dept. M, 46 N. Green St., Chicago, 1il. 
Federal Metallic Packing Co., Wakefield, . 
Packtite. See Federal Metallic Packing Co. 
PAINT. Varnish, Lacquer KEY 
Varnishes, ingulating .......-++-; See V 
Painting, — Spraying, Vacuum 
Impregnat 
Paint, insulating and Acid Proof. _ 4 
Lacquer, Metal Finishing .......- L 
acme White Lead & Color Wks. 8250 8t Aubia 
Ave., Detroit, Mich. .........-cseccececceeeseee oe 08 
Ajax. Sherwin-Williams Co. 
Alaka. See Lacquer & Chemical Corp. 
American Di-Electrics, Hancock and Bodine, 


Ltd., 

Long Island City, Y. secece 
American Lastite Co., 3166 Lincoln’ ‘Ave., ° “Chicago: . 
Antakwa Co., 1329 wk, Chicago, 
Arizona Lacquer Mfg. Co., 7 16th, 
Armiac. See Robertson Chemicai Co. 

Arolac. See Arizona Lacquer Mfg. Co. 

Art-Craft. See Southwestern Paint & Varnish Co. 
Auantic Chemica be Coit, Irvingt « Weceve oe oe 
Atom Chemical om § 6 E. 10th, New York, N. x. oe ee 
Bakelite Corp., °47 Part Ave., New York, N. Y. 
Benolite Varnish Co., 501 Columbia Bank Bidg., 

PICSDUTER § _ ccvcccccccccwcscesenescosecesececes 
Berry Bros., Leib & Wight, Detroit, Mich...... V .- 
Billings-Chapin Co., 1163 E. 40th, Cleveland, O.. V 
Biwax Corp., 208 S. La Salle, Chicago, Ill........ .. P 
Bradley-Hurtz Co., 2626 S. Dearborn, Chicago, Ill... .. 
Brevolite. See Waukegan Chemical Co. 

Calman & Co., Emil, 42 Vernon Bivd., Long amend 

Ge, Bh. Ze scccccccceeccsassevcseccoseseeecsse 
Carboloid Produets Corp., 15 Park Row, New York. v 
Celeron Co., Bridgeport, i V 
Chinalac. See Doiph Co., 
Coles Cees Co., 432 th Ave., cay 

City, N. J. cccccccccccccececsece 
Code 25. See Ya age Rand Mfg. 
Columbus Varnish Co., 264 Cozzeins, 
Comulac. See. Martingale Elec. Co. 
Dolph Co., John C., 168 Emmet, Newark, N. J.. 
Duco. See Du Pont de Nemours & Co. 

Du Pont de Nemours & Co., Wilmington, Del. 
Easttuan Kodak Co., Rochester, N. ++ 
Eclipse Paint & Mfg. Cleveland, O........+. «+ 
E. B. See Mitchell- Rand Mfg. Co. 

Egyptian Lacquer Mfg. Co., 90 West, New York. 
Electric Lacquer. See Dolph ee ° “a Cc. 

Enamelac. See Robertson Chem 

Ever-Brite Products Co., East g A _ eee 
Ferbert-Schorndorfer Co., 12815 Elmwood 

CE, OR, cnt kn kee dt aces ent VeRSL es cco een 
Fesco. See Ferbert-Schorndorfer Co. 
Franche & Co., 440 Orleans, Chicago, 
General Elec. ‘Co., Section W-234, 

Dept., Bridgeport, Conn. .......++-+ 
ee 7s. mem 49 





Vv 


Vv 








Gus ge Co., 


Mo. 
G. E. See General Elec. Co. 
Glidden Co., Cleveland, O........sseeeeeeerreeee 
H. B. See Maas & Waldstein Co. 
Hilo Varnish Saeed aw & Flushing Aves., 


rooklyn, N. Y. ...eeseecseecss 
Varnish Corp., Wood, Pittsburgh. 
Insulaterite. Co. 
Insulvar. 


421 
See Ohmlac Paint & Refining 
See Varflex Corp 
Irvington Varnish & Insulator o. , Irvington, N. J. 
Kodalak. See — yo Oe oe 
kl See egan m 
= om Corp., 214-40th S8t., 
lyn, N. eehdeteabadesbtees.cuone ss. oe 
Laqueroid. See Glidden Co. 
Liberty. See Antakwa Co. 
Linolac. See Mica Insulator Co. 
Lowe Bros. 450 3rd, Dayton, O......... 
Lucas & Co., John, oA Race. “Patladerphia, Pa.. 
Lucote. See Lucas & Co., Joh 
Maas & Waldstein, 438 “Riverside Ave., Newark, 
MeDougall- Butler ‘Co... ‘Ine.; ‘ * Evans Water & “Nor- 
ton, Buffalo, N. Y 
——. Elec. 
BORG, O. cccscccvcccsccccscescccccecsccccecocs 
Mawalac. 


~'U 


Impervious 


tor , New York.. 
See Mica Insulator Co. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Nepto Lac. See Lowe Bros. Co. 

Nikolas & Co., G. J., 1227 W. Van Buren, Chicago. .. .. 
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The Chandler Co. 


Name Plates 


Springfield Mass. 
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Endeavor 


In addition to deliver- 
ing a product as per- 
fect as is humanly pos- 
sible, we endeavor to 
make friendly relation- 
ship an integral part of 
every transaction. 


The 


ROGERS PAPER 


Manufacturing Co. 
South Manchester, Conn. 












































Glassine 
Paper 


We have manufactured and supplied 
glassine paper for insulating to the 
Electrical Trade for 25 years. 

Made in various thicknesses 
.00065” and up 


+ .00005” 


Sheets and perfect rolls 


VY," wide and up 


= 1/60" 
On contract orders will carry your 
paper in stock so that we can make 
immediate shipment when required. 


Hartford City Paper Co. 


Mam Office and Mills at 
HARTFORD CITY, IND. 


Eastern Office 
1001 Woolworth Bldg. 
New York City, N. Y. 


Midwestern Office 


Chicago, Il. 


618 1st Nat'l Bank Bldg. 














14 POINTS 


When electrical insulation is under consideration, 
its di-electric strength is naturally of first im- 
portance. But there are other qualities that 
must also be considered. 


» 

In fact, there are fourteen major qualities in all 
mica insulation—and from the tests shown be- 
low, it is readily seen why MICABOND is recog- 
nized as the Standard Mica Insulation. 


No. 104 No. 102 


Test No Amber MICABOND India MIC ABOND 


Sample .025 Thick Sample .025 Thick 

1 Splittings 1” x 1” Area 1” x 1” Area 
2 Dielectric Strength in volts 

per mil 1,181 973 
3 Surface Resistivity, Meg- Greater Greater 

ohin ins. x 106 than 30 than 30 

Volume Resistivity. Meg Greater Greater 

4 ohm ins. x 10 than 290 than 300 


% Power Factor, per cent 3.2 
6 Dielectric Constant .% 
7 Slipping at 500° F None 
8 Compression § at 500° F 
per cent 9 
9 Density (Sp. Gr.) 2.54 
10 Transverse Strength, lbs 
11 Carbonization 
12 Corrosion Resin on Cop- 
per 
13 Effect of heat, 200° F 
14 Bond Content, per cent 4.8 1.9 


2.9 


These tests were made by disinterested laboratories of 
high reputation, on standard stock MICABOND 


MICABOND is furnished in sheets, strips, tubes 
tape, and specially punched or moulded parts to 
specification Ask for complete details. 


CHICAGO MICA CO. 


345 Campbell Street 
VALPARAISO, INDIANA 


Micabond 
Com mutator 
Segments 
Punehed or 
Sewn 


Micabend tubes 
are furnished in 
all standard sizes 


Micabond —" | 
Rings Punched 
or Moulded 


Micabond Tape 
in 109 ft. Rolls 








PAINT, Varnish, 

O'Brien Varnisn Co., 

Ohmlac Refining Co., 
ex. See Sherwin-Williams Co. 

See Standard — Cable Co. 
See Ruberoid 

4th & " Sedgeley Ave., 


Lacquer—Continued 
south Bend, Ind...........-. ¥ PL 
140 S. Dearborn, Chicago, Ill... P .. 


Pacoria Paint Co., Phila- 

delphia, Pa. 
Pedigree. See George Co., P. D. 
Peninsular Paint & Varnish Co., Detroit, 
Peerless. See Maas & Waldstein Co. 
Proxlin. See Acme White Lead & Color Wks. 
Pruett-Schaeffer Chemical Co., Taber, Pittsburgh... P L 
Reliable Leather Dressing Co., 43 Crescent, Long 

z 


Island City, N. oe 66 
Republic Varnish Co., 200 Thomas, Newark, N. J. V 
Robertson Chemical Co., 9805 Meech Ave., Cleve- 


Ds. vcewieee cestanabaees qusaboacccocases . 2 << 


Mich... .. L 


Rockbestine. See Rockbestos Products Corp. 
Rockbestos Products Corp., New Haven, Conn..... a ets 
S. P. C. See Ruberoid Co. 


Schenectady Varnish > Schenectady, 
Schorndorfer, Ferbert, 12815 Elmwood me 
eRe Sn ea A ae 
Sherwin- ween Co., 
Sipe & Co., James 
Pittsburgh, 
Southwestern Taint & Varnish Co., 
Kansas City, Mo 
Standard Flerible Comp. Co., 
ee ee Pree v 
Standard Insulation Co., Rutherford, N. J 
Standard Lacquer Co., 621 Broadway, New York, 


Standard Underground Cable Co., Div. of General 

Cable Corp.. Pittsburgh, Pa.......cccccccccce os Ae 
Standard Varnish Wks., 443 4th Ave., New York. V P L 
Sterling Varnish Co., Haysville, wan ee 
Toch Bros., 443 4th ‘Ave., New 
Truscon Laboratories, Canift & a, Trunk Rail- 
RECN, BRIER. avvcscencssscevvecseseseeee 
See Mitchell- ae Mfg. Co. 
Varflex Corp., Rome, Y 
Voltax Co., 99 oon 
Vulean-Lastite 


Ave., Bridgeport, Conn. 7 ©! s 
See American Lastite Co. 
Walker Co., Henry V., 17 John St., New York... .... L 
Walpole. See Robertson Chemical Co, 
Waukegan Chemical Co., North Chica Tll.. cs ao & 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, ‘Pa. VP... 
Zapon Co., Stamford, Comm........ccccccccccccce os ce L 
Zellac. See Zeller Lacquer Mfg. Co. 
Zeller Lacquer Mfg. Co., 20 E. 49th, New York... .. L 
PANELS (panel) Engraving. See Engraving. 

Radio (Metal). See Radio Mountings. 

Radio (Molded). See Radio Molded Parts. 

Radio (Hard Rubber) See Rubber Hard. 

Meters. See Instruments, Portable & Switchboard 
PAPER 

Boxes. See Boxes & Wrappers. 

Bushings. See Tubes, Paper. 

Candles. See Candles, Fixture. 

Ceres. See Tubes, Paper. 

Fibre. See Cloth and Paper. 

Fish. See Cloth & Paper. 

Insulating. See Cloth and Paper. 

Parchment. See Parchment Paper. 

Shades. See Shades, Fabric. 

Sleeves. See Tubes, Paper. 

PARAFFINE. See Wax and Compounds. 


PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C. 


PARCHMENT PAPER, Lamp Shade 

Angel H. Reeve & Co., 7 Spruce, New York, N. Y. 

Bergstrom Paper Co., Neenah, Wis. 

Bradley Mfg. Co., A J., 101 Beeman, New York, N. Y. 

Brown Paper Co., L., Adams, Mas 

Chicago Rawhide’ Mig. Co., 130] Elston Ave., Chicago, Ill 

New York & Penn Co., 200 5th Ave., New York, N. Y. 

Paterson Parchment Paper Co., Passaic, N. J. 

Raquette River Paper Co., Potsdam, N. Y. 

Reeve & Co., Angel H., 7 Spruce, New York, N. Y. 

Rogers Paper Mfg. Co., So. Manchester, Conn. 

Special Paper Mfg. Co., 96 Reade, New York, 

Strype, Fred C., 140 Lafayette, New York, N. Y. 

Taylor-Logan Co., Holyoke, Mass. 

Union Paper & Twine Co., 116 St. Clair Ave., 
Cleveland, O. 

Warren Parchment Co., Dexter, N. Y. 

Weber Co., F., 1220 Buttonwood, Philadelphia, Pa. 

West Carrollton Parchment Co., West Carrollton, 

Windsor Locks Paser Mills Co., Windsor Locks, Conn 

PEGS, Armature 

Estes & Sons. E. B., 
New York, N. Y. 

Mitchell-Rand Mfg. Co., 

White Supply Co.. 4347 

PENS, Scorching 

Gilbert Supply Co., Independence, a. 

Little Speedster. See Gilbert Co. 

Post Elec. Co., 7 E. 44th, New York, N. Y. 

Stylectric. See Post Electric Co. 

PERFORATING MACHINES 

American Perforator Co., w. a. Chicago, Ill. 

Asam Bros., 917 Arch, Philadelphia, a. 

Asam Wright. See Asam Bros. 

Capital Novelty Co., Lincoln, Neb. 

Cummings Co., B. F., 4740 Ravenswood Park, Chicago. Ill 

Hamilton Products 


MN. ¥. 


N. W., 


5844 Grand Central Terminal Bidg.. 


19 Vesey, New York, N. Y. 
Duncan, St. Louis, Mo. 


= Co., Hamilton, Ohio (Musie 
is). 
PHENOLIC INSULATION. See Fibre, Phenol. Alse 
Molded Insulation. 
PHOSPHOR BRONZE 
(Ingot, Rod, Sheet, Wire) 
American Brass Co., 25 Broadway, New York, N. Y 
Anaconda. See American Brass Co. 
Elephant Brand. See Phosphor-Bronze Smelting Co. 
Gilby Wire Co., Riverside Ave.. Newark, } 
Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila- 


delphia, Pa. 
Scovil Mfg. Co.. Waterbury, Conn. 
PHOTO-ELECTRIC TUBES 
Burt, R. C.. 327 S. Michigan Ave., Pasadena, Cal. 
Foto Cell. See Raytheon Mfg. Co. 
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Hardy Metal Contact Points 


Give Services Equal er Superior te Platinum 
Its unusually high resistance to oxidation makes Hardy 
especially adaptable for heavy service, where arcing 
burns the life out of erdinary points. 
HARDY METAL CORPORATION, 
P. 0. Box 2037, Seattle, Wash. 
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CONTACT POINTS 
Must Not Fail 


ONTACT points, of all things, 
( ; must be absolutely reliable— 
so much depends upon thelr 
proper functioning. Long ex- 
perience and extra care in manu- 
facturing have made Baker Con- 
tact Points the safe, reliable units 


they are. They may be had of 
Platinum, iridio- Platinum, Sliver 
and special alloys. We shall be 


glad to send you detailed descrip- 


tions. 
BAKER & CO., INC. 
54 Austin St. Newark, N. J. 











General Electric Co., Schenectady, 9 =. 
Kino-Lamp. See Raytheon Mfg. 

Photion Instrument Corp., 574 Southern Bivd., 
Radio Elec’l Wks., 150 W. 22nd, New York, N. 
Raytheon Mfg. Co., Cambridge, Mass. 
Westinghouse Elec. & Mfg. Co., Mansfield, Ohio 
PHOTOMETERS, Lamp Testing 

Biddle, James G., 1211 Arch, ey > 

Foote, Pierson & "Co. , 160 Duane, New Yor 

Gray Instrument Co., 64% W. Johnson, Phtiadelphia, Pa 
Holophane Co., 342 ‘Madison Ave., New N. 

Leeds & N 


New York 


orthrup Co., 4901 Stenton Ave., Piiladeiphia, Pa 
Luxometer. See James G. Biddle. 
Mathews. See Foote, Pierson & Co. 
National Lamp Wks of G. E. Co., Cleveland, O. 
PICK-UPS, TALKING MACHINE. See Loud Speakers. 
PIGTAILS, Commutater. See Brushes, Commutator. 
Wire Gauze. Se Brushes, Commutator. 


Vacuum Cleaner. See reese for Vacuum Cleaners 


PINIONS. See Gva ons. 
PINION PULLERS. See Pullers, Armature Shaft. 
PLASTICS. See Molded Insulation. 


PLATES. Name. See Name Plater: Also Decalcomanisa 
Fixture Outlets. See Fixture Fittings. 
Storage Battery. See Plates. Storage Battery. 


PLATES, Storage Battery 
Are Elec’l 1 EK. Columbia, Fort Wayne, Ind. 
See rset Mfg. 


Champion. Co. 
» 1535 8. State, Chicago, Ill. 


Englert Mtg. Co., ttsburgh, Pa. 
Esto. See New Jersey Storage Battery Co. 
Fort Wayne Battery Mfg. Co., 230 E. Fourth, Ft. Wayne. 
Handler. See Witherbee Storage Battery q 

Link & Hemrick, Inc., 555 W. 52nd St., New York, N. Y. 
New Jersey | reas Battery Co., 656 Summit Ave., Union 


ity, N. J. 
Universal Battery Co., 3410 S. La Salle, Chicago, Ill. 
Witherbee Storage Battery Co.. 75 Columbus Ave., New York. 


PLATING GENERATORS 
American Giant. See Connecticut Dynamo Motor Co. 
Bogue Elec. Co., Chas. ge 132 King, New York, N. Y. 
Burke Elec. Co., Erie, Pa. 
Chandeysson Elec. Co., St. Louis, Mo. 
ennecticut Dynamox Motor Ce., Irvington, N. J. 
See Eager Elec. Co. 
Eager Electric Co., 522 Nevell, Watertown, N. Y. 
Eclipse. See Fidelity Elec. Co. 
Electric. Specialty Co., 229 South, Stamford, Conn. 
Esco. See Electric Speciality Co. 
Fidelity Elec. Co., Lancaster, Pa. 
Hanson-Van ie-Munning » Matawan, N. J. 
Hobart Bros. Co., Troy, O. 
Holtzer-Cabot Elec. Co., 125 Amory. Boston, 
{deal Eectric & Mfg. Co., East Third St, 
Jantz & Leist Elec. Co., Cincinnati, O. 
Kendrick & Davis Co., Lebanon, N. H. 
U’Hommedieu & Sons Co., Chas. F., 4521 Ogden Ave., 
Chicago. Ill. 
Oovtimus. See Hanson-Van Winkle & Munning Co. 
Reliance. See L’Hommedieu & Sons Co., Chas. F. 
Roth Bros. & Co., Chicago, Ill 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 
PLATING AND FINISHING 
Chromium Plating, Rust Proefing and other special metal- 
finishing processes. 
Amaloy. See American Machine & Foundry 
a Machine & Foundry Co., 5520 7 “Ave, Brook- 


Atlanite. Chemical Co., A ae Irvington. N. J. 
Diamond Chrome See . §S. Chromium Corp. 


Conpro. 


Mass 
Mansfield, 0. 


Uuro Chrome. Denies Chromium rp. 

General Chromium Corp., 3220 Bellevue Ave., Detroit, 
Mich. (Chromium Plate. 

Parker Rust-Proof Co., 3177 E. Milwaukee. Detroit, Mich. 


89 Allen, Rochester, N. Y. 
New York, N. Y. 
Mieh. 


Detroit, 
Pittsburgh, Pa 


Rochester Elec. Products Corp., 
United Chromium, Inc., 51 E. 42d, 
Tdylite Precess 3220 Bellevue Ave., 

(Rust-Proof Finish.) 
U. S. Chromium Corp., Wilkinsburg Sta., 


PLATINUM, 


Sheet, Rod, Tubing. Wire. 
American Platinum Wks., 241 New Jersey Railroad Ave., 


News’ N. J. 
Baker & Co.. Inc., 54 Austin, Newark, N. J. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Interstate Products Corp., 29 Commercial, Newark, N. J. 
& & H. Platinum wae 709 Sixth Ave., New York. 
Wileo. See H. A. Wilson Co. 


Wildberg Bros., Smelting & Refining Co., 742 Market. 
San Francisco, Pog 

Wilson Co., H. 97 Chestnut, eng Paw J. 

PLUG FUSES. =. Fuse, and Fuse W' 

PLUG RECEPTACLES. bn Beg Plug. 

PLUGS, Flashing. See Flashers, Sign 

PLUGS. Radie. See Radio Receiver Parts. 


PLUGS, Attachment 
A-1 Bakelite. See Connecticut Elec. Mfg. Co. 
Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo. 


Anylite Elec. Co. 


Elec. 

3 . Co., Waterbury, Conn. 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Bee-Ell Elec. Mfg. Co., 79 Mercer, New York, N. ¥ 
Relden Mfg. Co.. 2310 B. S. Western Ave.. 


(Special Soft Rubber Plug Furnished with Belden Cords). 
Benjamin 
oryant 


Elec. Mfg. Co., Des Plaines, III. 
Elec. Co., Bridgeport. 
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0. H. See Cutier-Hammer Mfg. 
—s Toel & Machine Co., 
Sonn. 


Hartford, 


Co. 
32 Union Place, 
Cemco. See Connecticut Elec. Mfg. Co. 


Cetelite. See Connecticut Mo 1 Products. 
Circle F Mfg. Co., a N. 
5 wae, Cona. 


Mfg. 
Oe, Scidaeport, 
Connecticut Moulded ucts Corp., 4 Conn. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
viamond, H. See Hart Mfg. 
Dreadnaught. See Cutler- Hammer Mfg. Co. 
es Sg Hall, Brooklyn, N. Y. 


Gastman Mfg. 

Electric Co., 94 Allyn, Hartford, Conn. 

Ericson Mfg. ae 8257 Bradford Rd., Cleveland, O. 

feler Elec. Mfg. Co., 802 S. Adams, Marion, Ind. 
York, N. Y. 

Fitzail. See Rodale Mfg. Co. 

Gaynor E’ec. Co., Inc., “Stratford Ave., Bridgeport, Conn. 

GE-Flex. See General Electric Co. 

General Electric Co., Section W-234, Bridgeport, 
(Special Soft Rubber Plug furnished with G. E. 


Conn, 
Cords.) 


Globe Metal Mfg. Co., 2122 E. Hazzard, — Pa. 
Gold Seal Elecl. Co. of Ohio, Inc., 250 Park Ave., New 
Gripall. See Beaver Mfg. Co. 

Handle Cap. See Beaver Mfg. Co. 

Hart Mfg. Co., Hartford, Conn. 


Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

— See Marks Products Co. 

Hem See Bryant Electric Co. 

eloosiek Falls Radio & Electrical Parts Mfg. Co., 
Falls, N. Y. 
& H. See Hart & Hegeman. 

Hubbell, Inc., tated Bridgeport, Conn. 


Angeles. 

itty. See Esler Elec ” Mfg. Co. 
Leviton Mfg. Co., 226 Newell. Brooklyn, N. Y. 
Marks Products Co., 23 E. 16th, New York 
Metropolitan Electric Mfg. Co., Blvd. at “14th 8t., 

Island City, N. Y. 
Nelco. See Nelson Elec. Co. 
Nelson Elec. Co., Plant City, Fila. 
P. & 8. See Pass & Seymour. 
Paragon Elec. Sales Co., 215 8S. Fifth, Philadelphia, Pa. 
Pass & Seymour, Solvay Sta.. Syracuse, N. Y. 
Poloron_ Elec. be Co., 20 Bond, New. York, N. Y. 
Propp 524 Broadway, New York. 
Quick Catch. ‘See Hubbell, inc. , Harvey. 
Real. See Smith & Co., T. 
Real Diamond. See Smith & Co., T. C. 
oo oma Mfg. Co., 2024 Gravesend Ave., 


Remco ee Reben Elec. Mfg. Co. 

Reynolds gy A Co., Jackson, Mich. 

Reynolite Masterpiece. See Reynolds Spring Co. 

Ripple. See Bryant Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York. 

Safegard Elec. Appliance Co., 133 8. Twelfth, Philadelphia, 
Samson Cutlery Co., 8 Jones, Rochester, N. Y. 

Sears, Henry D., 80 Boylston, Boston 1i, Mass 

Smith & Co., T. C., 3915 Powelton Ave., Philadelphis, Ps. 
Snapit. See Marks Products Co. 

Snoco. See Snow 

Snow & Co., . 
Suestagette. See Bryant Elec. Co. 


30 Church, New York, N. Y. 
Standard. See Cutler-Hammer Mfg. Co. 


Hoosick 


Long 


Breoklyn. 


Suitzall. See Beaver Mfg 

Surefit. See Alcor Mfg. Co. 

. See Electric Co. 

Tedeo. See Paragon Elec. Sales Co. 
Telitale Tap. See General Elec. Co. 


Templus. See Bryant Elec. Co. 
Torrid. See Beardsley & Wolcott Mfg. Co. 
Trio-Tap. See Rodale Mfg. Co. 
sree Tap. See General Elec. Co. 
‘ap. See General Elec. Co. 
Tinited States Elec. Mfg. Co., 222 W. 14th, New York, 
Un-X-Ild. See § way Elec’l Mfg. Co. 
Utilo Mfg. Co., 320 E. Liberty, Lancaster, Pa. 


Weber. See Sears. Henry D. 

Wellmade Elec. Mfg. oon Torrington, Conn. 
Wilshires. See Iona Co. 

Yankee. See Reaver 4 
POCKET METERS. 


POINTS, Contact 
American Platinum Wks., 
Newark, N. J. 


i Pocket. 


241 New Jersey Railroad Ave., 


Baker & Co., Inc., 54 Austin, Newark, N. J. (Gold, 
Platinum, Silver.) 

Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. (Platinum 
and Silver.) 

Cohn, Sigmund. 44 Gold. New York, N. Y. (Platinum.) 

Elkon, Ine. (Div. of P. Mallory Co.), 350 Madison 
Ave., New York, N. ° 

Fansteel Products Co., North Chicago, Ill. 


Hardy Metal Corn., Seattle. Wash. 
Iiart & Hegeman, Div. of Arrow-Hart & Hegeman Elee. 


Co., Hartford, Conn. 
Co., 545 39th, City, 


Independent Contact Mfg. 
(Tungsten. ) 
Corp., 29 Commercial, Newark, N. J. 
(Platinum and Silver.) 
& Crowley Sts., Buffalo, N. Y. 


Interstate Products 
King Mfg. Corp., 
(Platinum. ) 

National Contact Co., 33 W. 60th, New York. (Platinum.) 
—" & Co., C. E., 230 W. Superior, Chicago. (Platinum.) 
& H. Platinum 2 ee 709 Sixth Ave., New York. 

Spark-0- Metal. eg 4 are Corp. 


Wilco. See Wilson Co., H. 
Wilson Co., H. A., 97 Ghestriut, Newark, N. J. 
and Silver.) 
ORS. See Instruments, Pock 


POLARITY INDICAT 
POLISHING MACHINES, WIRE. See Wire’ Polishing 


Machines. 
PORCELAIN 
Bushings. See Bushings, Box & Cabinet 
Liauid. See Cement. Liquid Porcelain. 
Molding Machine. Presses, Porcelain Molding. 
Reflectors (Enameled). See Reflectors, Porcelain Enameled. 
Refractory. See Cores. Resistance Coil. 
PORCELAIN. Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
American Porcelain Co., E. Liverpool, O 
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Patents and Trade Marks! 


Protect your most valuable assets. 
Superior service. Prompt attention. 
LESTER L. SARGENT 
Registered Patent Attorney 
1115-K St., Washington, D. C. 
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MICA 


For Heater Elements 


We carry the largest 
stock of imported 





mica in the country 
from which your 
orders can be filled 
promptly—stamped to 
any pattern and in 
any desired quantity. 





{ — 





EUGENE 
MUNSELL & CO. 


200 Varick St.. New York 
542 So. Dearborn St., Chicago 


INDIA, AFRICAN, SO. AMERICAN 
AMBER DOMESTIC 






Se weds alii oil 


BS 

















FELT for 
Electrical Uses 


The felt best adapted for elec- 
trical work is made by the 
American Felt Company. Elec- 
trical manufacturers who use it 
continue to favor us with their 
patronage year after year. Their 
satisfaction is the result of good 
service. 


American Felt Company’s felt 
is a product of acknowledged 
quality, backed by an organiza- 
tion with whom SERVICE is 


paramount. 


Experienced felt men at 

any of our branches will be 

glad to discuss felts with 
you at any time. 


American Felt Company 


211 Congress St., Boston 
114 E. 13th St., New York City 
325 So. Market St., Chicago 
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This 
Connector 


reduced the work o »f the 
wiremen,eliminated taping 
and soldering » marked sizes 


\ V. made this part to meet 


the needs of the Ideal Commutator Dresser Company. 
The color of the connector—black, brown or green 
identifies the size. Its construction eliminates the sol- 
dering and taping of electric wires which come into the 
junction box. 

Again CETEC helped us supply a customer. And 
another manufacturer was added to the list of those who 
know the advantages of CETEC as a material: easily 
and accurately molded to form, metal inserts incorpo- 
rated if desired, practically fireproof, high tensile and 
transverse strength, dielectric resistance for almost any 
need, in black or brown, or beautiful mottled effects. 

Our experience has shown that probably we can help 


| improve your product, save you money. Send coupon 


with blueprints or samples of parts or products. 


MOLDED PRODUCTS 
CHICAGO NEW YORK 





426 W. Randolph St. 24 W. 40th Street 
Randolph - 6008 Lackawanna - 0510 
™ = T ry. 
OM ee a ee 
MOLDED PRODUCTS CORP. MERIDEN, CONN. 
Name 
Address 
City State 
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Central P 


ay gg ye Special Shapes—Continued 
Akron VForceiain Co. 
| *. Co., East Liverpool, o. 





Circle F Mfg. 



































































































Cook Pottery Co 
Corns China Co., 
BS Co. 


Hub-Way Mfg. 
Illinois Electrie 
Imperial 

N. J 


Knox Porcelain 


National Porcela 
Blac. 
Porcelavs. 


Star Porcela 


Woolley, Inc., 


decks Sons, 


Binding 
A 
American Radio 


Bunnell & Co., 
Chapman Machi 


Eby Mfg. Co., 
delphia, Pa. 
Eureka. 
Gray Bros., 
Hartfor 
Falls. N. 


Thomastca Mfg. 
Waterbury But 


ceiver 
POWER TRA 

Transm isaion. 
PRESS BOAR 
PRESSES, 
Comstock Mfg. 


chines, 
PRESSES, 


Vood & Co., 


PRESSES, 
Baird, Andrew, 


PRESSES, 


Sheet 
Ams Machine 


Bliss Co., E 


Peck, Stow & 
PROJECTOR 
Allen Electric 
Big Buster. 
Ave. 


Electric 


Little 
Peerless. 


Giant. 


Porcelain Wks., 


Pass & Seymour, 
See 


Porcelain Products, 
Square D Company, Detroit 
Standard & Specialt: 
in Co., 

& Sons Co., R., L 

Trenle Porcelain Co., East Liverpool, Ohio 

Union Elec’l Porcelain Wks. , Inc., Trenton, 
Washington Porcelain Co., Washington, N 


POROUS CUPS 
Unglazed earthenware cups for primary (wet) 
Colonial Insulator Co., Ohio. 


Chase Brass & Copper Co., 
DeJur-Amsco Corp., 


Ensign. See Eby Mfg. 
See Pronk w. 
Grammes & Sons, Inc.. 

Plano, Iii. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 


POTENTIOMETERS 
oratory Standa: 
POTENY 1OMETERS 

Parts. 
POWDERED CARBON. 


PRESSES, ARMATURE NOTCHING. 
Armature. 


Burroughs Co., 
Dunning & Boschert Press Co., 


Baird we Co., Bridgeport, 


8t. 
Dunning. & Boschert Press 
Federal Press Co., Elkhart, Ind. 
Ferracute Machine Co., Bridgeton, N. J. 
poe Mfg. Co., 200 Varick, New York, N. Y¥ 
Loshbough-Jordan Tool & Machine Co., 


PRISMS. Chandelier. 


PULLERS, 
Motor Pulley, Shaft & Pinion Pullers 


Duff Mfg. Company, 
Service Supplies 
Philadelphia, Pa. 


4 Mame N. J. 
Colonial Insulator Co., Akron, O. 
Connecticut + Co., Trenton, N. J. 


, Trenton, N. J. 
» Wellsville, O. 
Henry 


L., 545 N. Arlingten Ave., East 


Oran N. 
Electrical’ Refractories Co., East 
— Porce! — Land Bt 


oO. 
Co., Mulberry St. and St. Joes Ave., Tren- 


N. 
Harttord Buience Co., Hartford, Conn. 
Co., Hubbard, Ohio. 


Porcelain Co., Macomb, Ill. 
Canal and Mulberry, 


Corp., Knoxvi! 


Trenton, 
lle, Tenn. 


Louthan Mfg. Co., East a 
Mercer Porcelain Co. Trenton, 
Metsch Refractories 


rast Liverneat, Obie 
in Co., "Trenton, N. 


~— Jersey a Co., Trenton, x. J. 


Inc., Solv: Sta., Syracuse, 
Inc., Findlay, Ohio. 
Mich. 


Sun Prairie, 
Trenton, N. J. 


N. ¥ 


Rectan Co., 
wirhead 8t., 


Wis 


,N. 2. 


Douglas, East 7 eS oO. 


batteries 
Akron, 
John, Trenton, N. J 


Ohio Pottery Co., Zanesville, Ohio. 
Robinson Clay Products he 


POSTS, Binding 
Posts, Switch Parts, 
Levers. 


Akron. Ohio. 


Stop Points, Contacw. 

See also Radio Mountings. 

Hardware Co., 135 Grand, New York 
J. H., 32 Park PL, New York, N. Y. 

ne Co., Terryville, Conn. 

Waterbury, 
418 Broome, New York, N. Y. 
Ine., H. H., 4710 Stenton Ave., 


Conn. 

Phila- 
Ce, HH. 

Morse Co. 

L. F., Allentown, Pa. 


onn. 


Hoosick Pali Radio & Electrical Parts Mfg. Ce., Hoosies 


King. See Morse Co., Frank W. 

Morse Co.. Frank W., 289 Congress, Bosten. (Soring Grip ' 

Nutmeg. hae Hart & Hegeman, Div. of Arrow-Hart & Hege- 
man _ Elec. 

Polk, J. L., 4. “Bell Ave., Troy, N. Y. 

Premier Elec. Co., t. 1223, 3800 Ravensweod Ave 
Chicago, Ill. 

Quality. See H. H. Eby Mfg. Co. 

Queen. See Morse Co., ank W. 


Co., Thomaston, _ 
ton Co., Waterbury, Conn. 
See Instruments, Lab 


(Instruments). 
(Radie Control). See Radio Re- 


See Carbon, Powdered. 
NSMISSION CHAIN. See Chain, Power 


D. See Cloth and Paper. 

Armature Coil 

Cu., Wilkes-Barre, Pa. 

See Notching Ms 


Molded Insulation 
246 N. Tenth, Newark, N. J. 
329 ‘W. Water, ag 


Elmes Engrg. Works, Chas. F., 222 N. Morgan, Chicago, 

Evi Engrg. Works, Chas. E., 1002 Fulton, Chicage. in 

Farquhar Co., A. B.. York. Pa 

Southwark Fay. & Mach. Co., 400 Washington Ave., Phils 
delphia, Pa. 

Stokes Mach. Co., F. J., 5926 Tabor Rd, Olney, Phila- 
deiphia, Pa. 

Terkelson Machine Co., 326 A, Boston, Mass. 

be Stillma York, N. ¥ 


n Co., 75 West St., New 
R. D., Florence, N. J. 
Porcelain Molding 

2715 Newark, Detroit, Mich. 


Punching 


Bench wen Presses; for Punching & Stampins 
etal. 


Co., Max, 101 Park Ave., New York, N. ¥ 


Conn. 
& Second Ave., Brooklyn, N. ¥ 
Co., 329 v * Water, Syracuse 


Elkhart, Ind. 
Wilcox Co., Southington, Cenn. 

See Crystals, Chandelier. 
LENSES. See Lenses. 
Armature Shaft 

& Extractors 

& Equipment Co., Kalamazoo, Mich. 
See Premier Elec. 


Crane Puller Co., Waltham, Mass. 
Columbia Machine Works. "& Malleable Iren Co., Atlant 
& Chestnut St., ms Se 


Brooklyn, N. 
Pittsburgh, Pa. 
Co., 17th & Oambris 68t 


See Premier Elec. 


Co. 
See Electric Service Supplies Ce. 
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Wet, 
w. 





Everything in 


PORCELAIN 


Dry, Cast and Jiggered Processes 


DOUGLAS WOOLLEY, INC. 
East Liverpool, Ohio 











Electrical Manufacturing 


weenie Seats Co., Dept. 1223, 8800 Ravenswood Ave G 
cago, Ill. 
Weidenhoff, _ 4352 Roosevelt BRd., Chicago, Ill 
PULLEYS, Composition 
General Electric Co., Schenectady, N. Y. 
Rockwood Mfg. Co., Ind > 
Sprucolite Co., Bloomfield, N. J. 
PUMPS, Oll Burner 
Janette Mfg. Co., 556 W. Monroe, Chicago, I. 
Milwaukee Tank Wks., Milwaukee, Wis. 
Monroe Machine Tool Co., 737 W. Jackson Blvd., Chicago. 
Reflex. See Simplex Pag Heating Co. 
Simplex Oil Heating Co., 1199 Kddy, Providence, B. L 
Teesdale Mfg. Co., 427 “Market, Grand Rapids ‘Mich. 
Zisch Engineering Co., 89 Ave. L, Newark, N. J. 
PUMPs, Vacuum 

To Exhaust Incandescent Lamps. 
Hackensack Plank R4d., 


x — Co., 527 Unios 
Beach-Russ Co., 50 Chureh, New York, N. Y. 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 


Cleveland, QO. 
Dunham Co., C, A.. 450 East Ohio, Chicago, Ill 
Eimer & Amend, 205 3rd Ave., New York, N. Y. 
er Enginee Co., 770 8S. 13th, Newark, N. J. 
General Electric Co., 
Hubbard’s Sons, Norman, 1 Cariton Ave., Brooklyn, N. Y. 
Leiman Bros., 23 Walker, New York, N. Y. 
Packard. See Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 
PUNCHING and BENDING, Sheet Steel 
Anderson Mfg. Co., Albert & J. M., R a! A, Boston, Mass. 
Niagara Mach. & Tool Wks., Buffalo, N. Y. 
RACKS, Wire Reel 
(With Tension Device Attached 
Armature Coil Equipment Co., 
Cleveland, Ohio. 


). 
2415 Forestdale Ave., 


Browning. See Mutual Foundry & Machine Co. 
Chapman Elec’l Wks., . E., 1820 Chouteau Ave., St. 
Louis, Mo. (Tensionleas Dereeler) 


Columbia Machine Tool Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut 8t., Brooklyn, N. Y. 


Comstock Mfg. Co., Wiikes- Barre, 


Electric Service Supplies Co., 1th & Cambria Sts., 
Philadelphia, Pa. 
General Elec. Co., Schenectady, N. Y. 


(Tension Indicator.) 
Mutual Foundry & Machine Co., Atlanta, Georgia. 
Segur. See Electric Service Supplies Co. 
RADIO CIRCUIT COMPONENTS 
This heading includes Inductances (Coils), Capacitors 
(Condensers), Fixed Resistances, rid Leaks, Trans- 
— Choke Coils, and Filters, also Amplifier Units 
an its. 
Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 
Acme Products Co., Boston, Mass. 
Acme Wire Co., New Haven, Conn 
Aerovox Wireless Corp., 80 Washington, Brooklyn, N. Y. 
Aero Products, Inc., 1772 Wilson Ave., Chicago, Ill. 
Air-King Products Co., 216 Wallabout, Brooklyn, N. Y. 
Ajax Elec. Specialty Co., St. Louis, Mo. 
Alden Mfg. Co., Springfield, Mass. 


All-American Mohawk Corp., 4201 Belmont Ave., Chicago, 
Allen-Bradley Co., 494 Reed, a Wis. 

Amerchoke. See ‘American Transformer Co. 

American Specialty Mfg. Co., 165. ‘Holland Ave., Bridge- 


port, Conn. 
American Transformer Co., Newark, N. J 
Amperite Rheostat. See Radiall Co. 
Arco Elec’l .,» 211 E. Columbia, Fort Wayne, Ind. 
Arctic. See Premier Elec. Co, 
Audioformer Transformer. See Pacent Electric Co. 
Autoformer. See Thordarson ec. g. Co. 
Automotive Parts Mfg. Co., 70 Washington 8t., 
B-Conomizer. See Pilot Elec. Mfg. 
Benjamin Elec. Mfg. Co., Des 
Bonine. See Turn-it Radio Sales 
Branston Co., Chas. A., 297 Washington, Buffalo, N. Y. 
Bremer- Tully Mfg. Co., 520 S. Canal, Chicago, II. 


Brooklyn, 
Co. 
§ laines, Ill. 


—, a Stamping Corp., 718 Atlantic Ave., Brook- 
yn, N. Y. 

Browning-Drake Corp., 110 Brookline, Cambridge, Mass. 
Buffer. See Aerovox Wireless Corp. 

Buffalo. See De Jur-Amsco Corp 

Camfield. See Columbia eet Produets Co. 

Campbeli Electric Mfg. Co., 15 Stewart, Lynn, Mass. 


Capacigrad. See Pilot Elec. Mfg. Co. 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. Y. 
Carter Mfg. Co., 6300 Euclid Bivd., East Cleveland, O. 
Central Radio Corp., Beloit, is. 


Centraline. See Pilot Elec. Mfg. Co. 
Certified Condenser. See Radio Condenser Co. 
Chelten Elec. 859 Stenton Ave., Philadelphia, Pa. 


Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, 
Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 
Resistance. ) 
Cole Radio Mfg. Corp., 536 Bloomfield Ave., Bloomfield, N. J 
Columbia Metal Products Co., 360 E. Grand Ave., Chicago, 
Concertone. See Chicago-Jefferson Fuse. 
Connectoralds. See Alden Mfg. Co. 
Continental Carbon, Inc., Cleveland, O. 
Continental. See Gardiner & Hepburn, Inc. 
Counterphase Kit. See Bremer-Tully Mfg. Co. 
Cresradio Corp., 166-32 Jamaica Ave., Jamaica, N. Y. 


Crefot. See Premier Elec. Co. 
Daven Corp., 158 Summit, Newark, N. J. (Kits) 
DeForest Radio Co., Jersey City, N. J. 


De Jur-Amsco Corp., 418 Broome, New York, N. Y. 


Diamond Weave Coil. See Sickles Co., w. 

Dongan Elec. Mfg. Co., 2985 Franklin, ands, Mich. 
Dubilier Condenser Corp.. 4377 Bronx Blvd.. New York. 
Dumont Elec. Co., 40 W. 17th, New York, N. Y. 


Duratran. See Dubilier aacauie Corp. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Dymac. See Electrical Products Mfg. Co. 

Dynohmic. See Lynch, Inc. 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electrad, Inc., 173 Varick, New York, a ¥. 

Electrical Products Mfg. Co., Providen: 

Electrical Research Laboratories, 
Chicago, 

Electro Motive Engineering Corp., 127 W. 17th, New York. 

Elkay. See Langbein Kaufman Radio Co. 

Elkon, Inc., 350 Madison Ave., New York, N. Y. 

El Menco. See Electro Motive a Co. 

Equamatic Kit. See Karas Elec. 

Equitrol. See Cardwell Mfg. Corp. 

Euphonic. See Bremer-Tully Mfg. Co. 

Excelsior Radio Corp., 216 Wallabout, Brooklyn, N. Y. 

E-Z. See Polymet Mfg. Corp. 

Faradon. See Wireless Specialty Apparatus Co. 

Fast Co., John E., Crawford & Barry Ave Gaeces. Ti. 

Ferranti, Inc, 180 W. 42nd, New York, N. Y 

See’ De Jur-Amsco Corp 

See All-American Mohawk Corp. 

Flechtheim Co., A. M., 186 Liberty, New York, N. Y. 

Ford Radio & Mica Corp., 118 Bleecker, New York, N.Y. 

1142 ——_ 


Frost, Ine. ley, Elkhart, Ind. 

F. & H. Radio Laboratories, Fargo, N. D. 

Gardiner & Hepburn, Inc., 611 Widener Bldg., Philadel- 
phia, Pa. 2 


R. I. (Kit.) 
2500 “Cottage Glevs Ave., 
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eneral Instrument ver y 225 Varick, New Psa BN. Y. 
General Hadio Co., State. Cambridge, 

a Transformer Corp. $00 W. py Bivd., Chieage, 
General Winding Co., 214 Fulton, New York, N. Y. 
Gen-Win. See eseniel Winding Co. 

Glastor. See ven Corp. 

Globar Corp., Niagara Falls, N. Y. 

Glo-Dial. See Wireless Radio Coty. 


Gray & Danielson Mfg. Co., 260 ‘st, San Francisco, Cal. 
Halidorsen Co., 4745 N. Western Ave., Chicago, > 
Hammarlund Mtg. Co., 424 W. 88rd. New York - 
Hardwick, Hindle, Inc., 122 Greenwich, New York, ¥ > 
Harmonik. See Karas Elec. 


Co. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (TRF Kits.) 

Heath & Co., Geo. W., 260 First Ave., Newark, N. J. 

Hedgehog ‘Transformer. See Premier Elec. Co. 

Heinemann Elec. Co., Philadelphia, Pa. 

Hi-Q Kit. See Hammarlund. 

Hum-Dinger. See Clarostat Mfg. Co. 

Hy-Wat. See Electro Motive Engineering Corp. 

Igrad Condenser & Mfg. Co., 26 Avenue D, Rochester, N. Y 

Infra-Dyne. See Gray & Danielson Co. 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa. 

Isograd, —* See Pilot Elec. Mfg. Co. 

J-M-P. gs. Co., 3326 Fond du Lac Ave., Milwaukee, Wis. 

Karas Y y Co., 4040 N. Rockwell, Chicago, Ill. 

Kelford. See American tog Co. 

Kenyon Transformer Co., 122 ger Ave., New York, N. Y 

Kilograd. See Pilot Elec. Mfg. Co. 

Kroblack, See Mountford, a 

Kuprox. See Kodel Radio Cor 

Langbein-Kaufman Radio Co., 62 “Franklin, New Haven, Conn. 

Lavite. See Aerovor Wireles Corp. 

Lautz Mfg. Co, 245 N. J. B. Newark, N, J. 
(Radio Resistance 

Lekeless. See Benjamin Elec. Mfg. Co. 

Lemnis. See General Winding Co. 

L. M. C. See Lautz Mfg. Co. 

Loftin-White. See Hammarlund Mfg. Co. 
less. See Wireless Radio Corp. 

Lynch, Arthur H., 1775 Broadway, New York, N. Y. 

Marco. See Martin= Copeland 

Martin-Copeland Co., 101 Sabin, Providence, R. I. 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. ¥. 
(Tone Filter.) 

Meggit. See Gole Mfg. Corp. 

Melco-Supreme. See De Jur-Amsco Corp. 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaleak. See Dubilier Condenser Corp. 

Metralign. See General Instrument Corp. 

Micadon Condenser. See Dubilier Condenser Corp. 

Micam » 1087 Flushing Ave., Brooklyn, N. Y. 
(Amplifier Kit.) 


Mica-Static. See Dubilier Condenser Corp. 
Micon Condenser. Dubilier Condenser Cerp. 
Microcondenser. See Sterling Mfg. Co. 
Micrograd. See Pilot Elec. Mfg. Co. 
Micrometric. See Karas Elec. Co. 
Microstat. See Premier Elee. Co. 
dline. See Hammarlund Mfg. Co. 
Modern Electric Mfg. Co., Toledo, 0. 
Mountford, C. E., 30 Sullivan, New York, N. Y. 
Muter Co., Leslie F., 76th St. and Greenwood Ave., Chicago, 


Ill. (Amplifier Kits.) 

National Co., 61 Sherman St., Malden, Mass. 
Mfg. Co. 

Co., Mount Clare, Pa. 


Neutro-Grad. See Pilot Elec. 
Hart & Hegeman Mfg. Co. 


Ave., 


New York Coil 
Nutmeg. See 


Ohio Carbon Co., 8215 Almira Ave., Cleveland, O. 

Ohmite Mfg. Co., 642 N. Albany Ave., Chicago, Il. 
(Resistance. ) 

Orthometric. See Karas Elec. Co. 

Orthophone. See De Jur-Amsco Corp 

Pacent Electric Co., 91 7th Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 

Panatrol. See Wireless Radio Corp. 

Perry Elec’l Resistor Corp., 280 New Main S8t., Yonkers, 


Phasatrol. See Electrad, Inc. 

Philmore Mfg. Co., 106 7th Ave., New Yerk, N. Y. 
jander. See De Jur-Amsco Corp. 

Pierce Airo. See United Scientific Laboratories, 

Pilot Elec. Mfg. Co., 323 Berry, Brooklyn, 

Pilotran. See Pilot Elec. Mfg. Co. 

Potter Mfg. Co., North Chicago, IIl. 

Polymet Mfg. Corp., 599 Broadway, New York, N. Y. 

Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 

Powrad, Inc.. 486 Johnson Ave., Brooklyn, N. 

Precision Coil Co., 122 Greenwich, New York, N Y. 

Precise Mfg. Corp., 254 Mill, Rochester, N. Y. 

Premier Elec Co., Dept. i323, 3800 Ravenswood Ave., 
Chicago, Ill. 

Protectoraid. See Alden Mfg. Co. 

Pyrohm. See Aerovox Wireless Corp. 

Radiall Co., 50 Franklin, New York, N. Y. 

Radio Appliance Corp., in ee. 

Radio Condenser Co., Thorn & Copewood, Camden, N. J. 

Radio Engrg. Laboratories, 100 Wilbur Ave.. Long Island 
City, N. Y. (Short Wave Kit.) 

Rudioloe Switch. See Cathe Seamer Mfg. Co. 

Radio Receptor Co., 106 7th Ave.. New York. 

Radiostat. See Allen-Bradley Co. 

Raola. See Modern Elec. Mfg. Co. 

Rauland-Lyric. See All americen Mohawk Corp. 

Receptrad. See Radio Receptor Co. 

Reesonator. See F. & H. Radio Laboratories. 

Regal. See American Specialty Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, O. 

Remler. See Gray & Danielson Co. 

Resistaformer. See Aerovor Wireless Corp. 


Resistograd. See Pilot Elec. g. > 
Rittenhouse Co., A. E., yma Falls, N. Y._ (Sole Selling 
Agent), Hatheway & Co., 16 Hudson, a 5 York, N. Y. 


Roberts Condenser. See Hammarlund Mfg. 
Robertson-Davis Co., 412 Orleans, Chicago, tn. 
Samson Elec. Co., Canton, Mass. (TRF Kits.) 
Sangamo Elec. Companies, Springfield, Th. 


Scanlan Elec. Mfg. Co., 1118 N. Franklin, Chicago, IM. 
(Output Transformers. ) 

Scovill Mfg. be , Conn. 

Senior. See All American — Corp. 


Sensory. See _— Electric Co. 

Sevison Magneto 897 Phillips, Tolede, 

Sickles Co., F. W., *T30 Union, Springfield, Mass. 
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Another moulding 


problem solved by 
Kurz-Kasel .... 


The problem confronted the Automatic Reclos- 
ing Circuit Breaker Company of Columbus, 
Ohio. They wanted to produce a thermostat 
that was, first, compact; second, unaffected by 
moisture and low temperatures; third, possess- 
ing electrical insulation qualities that were abso- 
lutely dependable. 


This job was put up to Kurz-Kasch and the 
answer is illustrated at the right. 


Kurz-Kasch craftsmen are masters in moulding 
Bakelite—the size of the piece or the quantity 
doesn’t bother them. 


Whatever your problem may be, you can safely 
entrust it to Kurz-Kasch to solve finally. 


PLASTIC 





MOULDING 





Thermostat Control 
for Electric Refriger- 
ators as made by the 
Automatic Reclosing 
Circuit Breaker Co., 
Columbus, Ohio. 


The Kurz-Kasch Co., Dayton, Ohio 


HEADQUARTERS 
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SHEETS » RODS » TUBES » SHAPES 


Continental-Diamond Fibre Co. 
Bridgeport, Pennsylvania 


” Shops and Warehouses Conveniently Located Throughout 
the Country. Also in Toronto, Canada and London, Eng. 

















MOLDED PARTS 


Bakelite and 
Cold Molded 


Our large and experienced molding 
organization assures you of efficient 
service 


AMERICAN INSULATOR CORP. 


New Freedom, Pa. 











Licabiietel 


Bakelite 


Specialists in punchings and 
special shapes—one or a mil- 
lion pieces to your require- 
ments— quickly. 


F I 3 ~~ 5 Hard Vulcanized 


= 
\ 


“= es . eee 


—— 


FRANKLIN FIBRE 
SPECIALTY CO. 
Wilmington, Del. 
N.Y. Office and Warehouse: 
173 Lafayette St. Canal 9125 
SHEETS — RODS — TUBES — WASHERS — SPECIALTIES 


























Our moulding service is unusually satisfactory 


because we control every operation in our 
wn plant from mould to finished casting. 
Yease of precision mould eee have pro- 
duced accurate finished moulding in Bakelite. 
May we estimate on your blue prints? 


502 Prospect Ave., Trenton, N. J. 
{ We make our own moulds } 








KUHN & JACOB MACHINE & TOOL CO. 





























RADIO CIROUIT COMPONENTS—Continued 
ite. ‘ Menominee, Mich 
. Jackson Blvd., Chicago 


Wireless Radio Corp., Varick Ave. 
Yaxley Mfg. Co., 


Armstrong Elec. & Mfg. Co., 
Cable 
Ceco 
Conneway Elec. Laboratories, 406 J 


See Radio Receptor Co. 

See Wireless Radio Corp. 

See General Instrument Corp. 

See DeForest Radio Co. 
Premi 


Sprague Specialties 

Standard Transformer Co., 

See Martin-Copelund Co. 
2831 tee, Ave., Cleveland, O. 

Stromberg- Carlson Tel. 1060 University Ave., 

See J-M-P Mfg. Co. 

See Precise Mfg. Corp. 


Supertran Transformer. See Ford Radio & Mica Co. 
Mfg. Co. 


Paramount Mfg. Co., 
See Precise Mfg. Corp. 
See Bremer-Tully Mfg. % 
See Condenser Corp. of America. 
See Condenser Corp. of 


Thompson-Levering Co. Sonatron Tube Co., 


rica 
57th, Philadelphia, Pa 
, Huron & Kingsbury Sts., Chicago 


See Sprague Specialties Co. 
wk 


See Bremer-Tully Mfg. Co. 
Transcript-Clapp Kit. See Samson Electric Co. 
Truphonie Amplification. 
See Lynch, Arthur 

k Peerless Radio Co. 
Twin-Eight Transformers. 
Two-Ten & a 


See Bodine Electric Co 
See Silver-Marshall 


Univernier SL, 
Universal Electro Chemical 


See — “Button w 


See Universal Electro Chemical Corp. 
Waterbury Button Co.. onn. 
—. Radio Corp., Varick Ave. & Harrison Pl., 


Wireless Specialty Apparatus Co. 
RADIO HARDWARE. 


RADIO MOUNTINGS 
Coil Mountings, Coil Sliders and Rods, Switches, Detectors, 
Detector and Grid Leak Mountings, Panel Brackets, S 
Radio Hardware & Trimmings, Metal Dials, Metal Panels. 


etc. 

Aerovox Wireless Corp., 8@ Washington, Brooklyn, N 
Alden Mfg. Co., Brockton, M 
American Radio Hardware Co., 
See Haydon & ~yo 


See Radio Mountings. 


“ Grand, New York 


on! 
De Jur-Amsco ‘Corp. 418 Broome, New York, N. Y. 


Electrad, Inc., 173 Varick, New York, N.Y. 
——_ Products b aaien 90 Tenth, Long Island City, N. Y 


General Etching & Mfg. Co., 3072 West Grand Ave., 
% ! Panels & Escutcheons.) 
Globe Technolian Corp.. i 

See Wireless Radio (‘orn. 

Hart & Hegeman Mfg. Co., 
Hayton & Havdon, 


Union Insulating Co., N. 
Wireless Radio Corp., Varick ise. ‘i Marrison Pi. 


RADIO PANEL ENGRAVING. See Engraving, Radio Panel. 
RADIO RECEIVER PAR@™S 


American Specialty Mfg. Co., 


Conn. 
Automotive Equipment Cu., 317 Halsey, Newark, N. J. 
B. M See Brooklyn Metal Stamping Corp. 
625 N. Third, Newark, 


s., "120 "Buscex Ave. . Newark, 
718 Atlantic Ave., Brooklyn. 


300 S. as Ave., Chicago, Ill. 


.) 
Central Radio Laboratories, 
See Central Radio Laboratories. 
Clarosat Mie. Co., 285 N. 
See Benjamin Elec. *Mfe. 


418 Broome, New ‘York, m. %. 
See Stanley & Patterson. 

Dongan Elec. Mfg. 5 Frankl 
See De Jur-Amsco Corp. 

See Polymet Mfg. Corp. 


Brooklyn Metal Stamping Corp. 


De A. edie. Corp. ‘ 


Electrical Products Mfg. Co., » 
See Brooklyn Metal Stamping Corp 
, 1142 W. Beardsley, 


General Radio Co., § 
Gray & Tanielson Mfg. Co., 2 


| San Francisco, Cal. 
Hart & Hegeman, Div. of Arrow-Hert & Hegeman Elec. C 


ry Webenste, Chicago, 
Klosner Radio Corp., Lh 
Martin-Copeland Co., 101 Sabin, Providence, 


See Central Radio Lab. 


. 76th & Greenwood Ave.. 


323 Berry, Brooklyn, N. 


Polymet Mfg. Corp., "599 ee gs New York, N 


»., 23 W. Third, Cincinnati, Ohio 
Robertson-Davis Co., w. 


150 Varick, New York, 
, 2831 Prospect Ave., 


Stanley & Patterson, 





Electrical Manufacturing 


& Harrison Pl., 
9 S. Clinton, Chicago, Il. 
RADIO RECTIFIER TUBES 
351 Halsey, Newark, N. J 
80 Union Square, New + a. Y 
702 Eddy, Providence, R. 
Hoboken, N. d- 


Brooklyn 


Supply Co., 
Mfg. Co., 
efferson, 


Cunningham, Inc., E. T., 870 Seventh Ave., New York, N. Y. 
DeForest Radio Co.,. Franklin St. & Central } ay Jersey 
ty 

Diamond Vacuum Products Co.. 4053 Diversey Ave., Chicago 

= “5 he aan Co. of Ohio, Inc., 250 Park Ave., New 
ork s 

La_ Salle Radio Corp., Div. of Matchless Elec. Co., 145 
W. Austin Ave., Chicago, Ill 

Manhattan Elecl. Supply Co., 190 Sixth Ave., New York, 

Northern Mfg. Co., 367 Ogden, Newark, N. J. 


79 Orange, Newark, N. J. 
60th. New *, -' 


Perryman Electric , * ¥. 
Radio Corp. of America, 233 

Raytheon Mfg. Co., Kendall Square Bldg., Seacien Mass. 
Revall Mfg. Co., 71 Euclid Bldg., Cleveland, 0 


1020 S. Central Park Ave., Chicago, IIL 
Specialty Appliance Co., 6611 — 7 Ave., Clevelana, QOnio 


Corp., 88 Twelfth ‘West New York, N. J. 
Unie Saito & Elec , 500 Ghanesiier Ave. Irvington 


RADIO TRANSFORMERS. See Radio Circuit Components 

nag 8 TUBE BASE BRANDERS. See Engraving Radio 
*anel. 

RADIO TUBE BASES. See Radio Molded Parts 

RADIO TUBE BULBS (Unfinished). See Bulbs Glass 


RADIO WIRING HARNESS 
Special wiring cable and harness assemblies for radio 
battery connections, radio tube adapter harness for eon- 
verting battery operated receivers to A.C. operation; 
Socket Adapters for Power Tubes; Loud Speaker Exten- 
sion Cords—This heading also includes auto ignition 
assemblies. 

Afco. See American Fabrice Co. 

Ajax Elec. Specialty Co., 1926 Chestnut, St. 

Alden Mfg. Brockton, Mass. (Adapte: 

Alpbus. See Alpha Radio Supply Co. 

Alpha Radio Supply Co., 520 Broadway, 

Alpstrand. ot Alpha Radio Supply Co. 

American Braiding Co., Holyoke, Mass. 

Belden Mtr Co., 2310B 8S. Western Ave.. 

Birnbach Radio Co., 254 - Sist 8St., New 

Blue Ribbon. See Crescent Co. 

Brach Mfg. Co., L. S., Newark, N. J. 

Carter Radio Co., 300 S. Racine 


(Adapters. ) 
Connectoralds. See Alden Mfg. Co. 
Church, = York, N. Y. 
0. 


Sylvania Products 
Televocal 


a. Mo. 
New York, N. Y. 


Chicago. M1! 
York, N. Y. 


Ave., Chicago, Ill. 


Cornish Wire Co., 30 
Corwico. See Cornish Wire " 
Crescent Braid Co., Providence. R. 
Crescent Insulated Wire & 
De Lure, 50 W. Houston, New York, N. Y. 

Diamond Braiding Mills, — Heights, Ill. 

Echo. See Cornish Wire 

Enterprise Mfg. Co., Third °® Dauphin Sts., Philadelphia, 


Pa. (Adapters). 
Frost, Inc., Herbert H., 1142 W. Beardsley, Elkhart, Ind. 
Hillside, N J 


Trenton, N. J. 


(Adapters. ) 
Hatfield Rubber Wks., Inc., 


Lusterized. See American Braiding Co 

Manhattan Insulated Wire Co., 17 W. 80th St., New York. 

Power, Inc., Harold J.. Medford Hillside, Mass (Adapters). 

Radio Receptor Co., 106 Seventh Ave.. New York, N. Y. 
(Adapters. ) 

Riga. See Birnbach Radio Co. 


Sterling Mfg. Co., 2831 Prospect Ave.. Cleveland, Ohio. 
( Adapters). 
Wilkens Mfg. Co., 52 Orawaupun St.. White Plains. N. Y. 
RADIUM POWDER AND PAINT 
Lae wer Dial Co., 3332 Forbes, Pittsburgh, Pa. 
ndark. See 1” nited States Radinm Corp 
United States Radium Corp., 535 Pearl, New York, N. Y. 


RANGE SWITCHES, 
Heavy Duty. 
RAWHIDE GEARS. See Gears & Pinions. Rawhide. 
Geanate LAMP BASES. See Bases. Reading Lamp. 
RE ERS. Pipe. See Stocks. Dies and Reamers 
RECEPTACLES. Lamp. See Sockets and Receptacles 


RECEPTACLES, Plug, Heavy Buty, ay 


Battery Charging 
Floor Boxes ... 


Rotary Snap. See Switches. Snap, 





Welding ........ 

Machine Taal ..cccccccscccccces 
Watertight, Marine, Mine........ See M 
Car Trailer Connection............ See C 
BEStemBbeR ccccccccccsvccccccccces See E 


A. B. C. See Anderson Mfg. Co. 
Adam Electric Co., Frank, st. Louis, Mo. F 
Adapti Co., 2996 E. 72nd. Cleveland, O.. F 
Anderson Mfe. Co., Albert & Jj. M., 
289 A, Boston, Mass. 
Appleton Elec. Co., 1703 Wellington Ave., 
Chicago, Ill. 
See Crouse-Hinds Co. 
Arnessen Electric Co., 13 Water, New York ......M.. 
Arrow Electric Div. of Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn.. F 
Auth Electrical Specialty — 422 E. 
53rd. New 
Benjamin Elec. Mfg. Co 
ri 


es Plaines, “mM Yt ee aa 
Bryant Elec. Co., B Co 


mn. (Also 
ange 
Campbell. See Steel City Elec. Co. 
Cannon Elec. Development Co., 420 West 
Ave., 33, Los Angeles, iicusascurs F 
Cc. E. M. Co. See Conn. Elec. Mfg. Co. 
Cc. H. See Cutler-Hammer Mfg. Co. 
Cirele F Mfg. Co., 
Conduletto. See Crouse- Hinds Co. 
Connecticut Elec. Mfg. Co., Bridgeport, 
Perr ere tre ee F 
Cory & Son, Chas., 
Crouse-Hinds Co., Syracuse N. 
Cutler-Hammer, Inc... 1288 St. 
Ave., Milwaukee, Wis. ............-- 
Electric Service Supplies Co., 17th & 
Cambria Sts., Philadelphia, Pa...........-...C 
Elwell Parker Elec. Co., 4222 St. Clair 
Ave., N. E., Cleveland, 
Fielding. See Stanley & Patterson. 
Fountain’s See Jenkins Mfg. Co 
Fullman Mfg. Co., Latrobe, Pa. 
Fullman. See Steel City Elec. Co 
General Elec. Co., Section W-234, Mer- 
chandise Dept., Bridgeport, Conn...... B 
Gleason & Co., J. L., 241 heart 
Boston, Mass rr eey ae 
H. & H. See Hart & Tegeman, “Div. of 
Arrow-Hart & Hegeman Elec. Co 
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Hessel 
Hubbell, 
Indestructible. See Klieg] Bros. Universal. 
Jenkins } 
Klieg! Bros. Universal Elec. Stage Light- 
Latrobe. 
Loeffelholz & Cu., 
Major 


Neco. 
NePage 


Novelty Elec. 
— Elec. 


RECORDERS, Elapsed Time. 
REDUCERS, Socket. See 
REFLECTOR LENSES. 


REFLECTORS, Porcelain Enameled, Steel 


Whit 
Philadelphia Elec’l & Mfg. Co. 
Quad. See Quadrangle Mfg. Co. 
Quadrangle Mfg. 
Richardson Reflector Co., 
Sturdorx. 
Tindall & White, 33 W. 
Vaporlux. 
Westinghouse Elec. 


nceesccecess oo BWMCE 
eeccccecceccccceccocses oe oe 08 M.... 


York, N. ; co. 


i Re oe 


183 Varick, New een. Caan 





Vol. 3, No. 4 


Hart & Hegeman, Div. of Arrow-Hart & 


Hegeman Elec. Co., Hartford, Conn. .. 
Co., W. F., 76 Greenwich, New 
BOER, Whe. Zecccececcascosescesoeceace oe ee 
Inc., Harvey, Bridgeport, Conn. 

(Also MEO Type.) .cccccccccccces 


Mfg. Co., Bloomfield, N. 
321 W. 50th, New York, N. Y. F 
See Fullman Mfg. Co. 
Milwaukee, Wis. se ot ce oe © os 
Equipment Co., 4603 Fullerton 
GREIERO, Te ccccccccescccesccse 0c os oe BB ee +0 
See Novelty Elec. Co. 
McKenny Co., Armour 
Wash. 
Co., Tenth & Cherry Sts., 
Philadelphia. Pa. 
& Controller Co., 5905 Maurice 
Ave., Cleveland, Ohiu............. w 
R., 911 Atlantic "Ave., 


ing Co., 


ave., 


Seattle, 


—T Elecl. Works, W. “Broek- 
n, 

Preset. See Walker Bros. Co. 

Pyle National Co., 1334 N. Kostner Ave., 

SEE, EE Cw ceccveccsvccesecsesces 06 ve WMCE 
Quadrangle Mfg. Co., 30 8S. Peorta, 

Chicago, Til. (Combination wall 

bracket and convenience outiet.)...... .. ++ «2 e+ ee ee 
Raleo Mfg. Co., 123 N. Albany Ave., 

Chicago, Il. PORE CESs Conecedeeccee 45 42 26 be 00 2% 
Bussell & Stoll Co. 53 Rose, New York F BWM... E 
Square D. Co., Detroit, Mich.......... .. oo W ae we ce 
Stanley & Patterson, 150 Varick, New 

Wen... Wr. Bebteratoedstdscesacrtenecs DY ae ce. $e wee 
Steel City ‘Elec. Co., Pittsburgh, Pa.. F ........ E 
a ‘a Co., 15 Park Place, New 

or! wee negnsvegnsuses opaases 
Vv. V. Fittings Co., 711 Cherry, Phila- 

GRE, FR. caccccccscccccsssececcce oe 00 ce ME oe oe 
Walker Bros., 1417 Sansom, Philadelphia F ........ E 
Westinghouse Elec. & Mfg. Co., East 

POUROTE,. FR. scccacesccacce ecccee FBWM.... 
Yale. See Electric Products Co. 


See Indicators, Operation. 
Socket Reducers. 
See Lenses. 


ABolite Reflector Co., 7500 Sherman Ave., Cleveland, O. 
Benjamin Elec. Mfg. Co Des Plaines, Ill 

Cello, Ine., 96 Prince, New York, N. Y. 

Dunlap Co., John, Carnegie, Pa. 

Durex. See Wheeler Reflector Co. 

Federal Electric Co., 8700 S. State, Chicago, III. 
Goodlites. See Goodrich Elec. Co. 

Goodrich Elec. Co., 1650 Ogden Ave., Chicago, II. 
Isolux. See Wheeler Reflector Co. 

Ivanhoe Division of Miller Co., Cleveland. 

Marbelite Art yyeGene Co., Robey, Chicago, Til. 
Monk, H. E., 18 Warren, New York, N. Y. 

Multi Elecl. Mfg. Co., 210 N. Ogden Ave., Chicago, ML 
Oamed. See Overbaugh & Ayers. 

Overbaugh & Ayers, 411 8. Clinton, Chicago, Il. 

Para Steel. See Wheeler Reflector Co. 

Perfection. See Tindall & 


te. 
1228 N. 3ist, Philadelphia. 


Co., 30 8. Peoria, Chicago Ill 

16 Hudson, New York, N. Y. 
See Benjamin Elec. Mfg. Co. 

60th, New York, mF. 

See Wheeler Reflector Co. 

& Mfg. Co., South Bend, Ind. 


Wheeler Reflector “> 275 Congress, Boston, Mass. 

REFRIGERANTS. See Chemicals, Refrigeration. 

Se CHEMICALS. See Chemicals, Refrig- 
eration. 


REFRIGERATOR CABINETS 

See Rhinelander Kefrigerator Co. 

Refrigerator Co., Muskegon, Mich 

a Co., 25 8. St. Clair, Toledo, O. (Water Cooler 

) 

American Refrigerator Corp., Peru, Ind. 

Argus Products Co., 174 E. Water, Portland, Ore. 

Arlington Refrigerator Co., Arlington, Vt. 

Athermos. See Gurney Refrigerator Co 

Balawin Refrigerator Co., Burlington, Vt. 

Banta Refrigerator Co., Clearfield, Pa. 

Relding-Hall Flectr1CE Corp., Belding, Mich 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

Bohn Refrigerator Co., St. Paul, Minn. 

Castle Double-Servis. See Home Products 

Cavalier. See Tennessee Furniture Co. 

Challenge Refrigerator Co., Grand Haven, Mich. 

Champion Refrigerator Co., 206 Lexington Ave., New York, 

Crystal Refrigerator Co., Fremont, Neb. 

Crysteel. See Renjamin Elec Mfr. Co. 

Dry-Air. See Baldwin Refrigerator Co. 

Dry-Cold. See Hill & Co. 

Economic. See Leonard Refrigerator Co. 

Eddy & Sons Co., D., dams, Boston. Mass. 

Erie Art Metal Co. & Erle Metal Furniture Co., Erie, Pa. 

General Necessities Corp., General Necessities Bldg., De- 
troit, Mich. 

Gibson Refrigerator Co., Greenville. Mi 

Gloekler Co., Bernard, 1627 Penn Ave.. 

Gurney Refrigerator Co., Fond du Lac, w 


Corp. 


"Pittsburgh, Pa. 


Harder Refrigerator Corp., a | eA 

Haskelite Mfg. Co., La Salle, Chicago, Ill. 
(Knockdown. ) 

Heintz Mfg. Co., Front & Olney Aves., Philadelphia, Pa. 

Heinz & Munschauer, Superior and Randall, Buffalo, » Fi 


Herrick Refrigerator Co., 1805 River, Waterloo, Iowa. 
Hibbard Cabinets, Inc., 6504 Euclid Ave., Cleveland, 0. 
Hill & Co., C. V., 360 Pennington Ave., Trenton, N. J. 
Holderle Bros., Inc., 339 Exchange, Rochester, N. Y. 
Home Products Corp. , Jackson, Mich. 
Howe Scale Co., Rutland. Vt. 
Jewett Refrigerator Co., Buffalo, N. Y. 
Kingston. See Lorillard Refrigerator Co. 
Kleen Kold. See Harder Refrigerator Corp. 
Knox Products Co., Fourth & Greenhill 
ton, Del. 
Knox. See Erie Art Metal Co. 
Leonard Refrigerator Co., Div. 
Corp., Grand Rapids, Mich. 
Liver & Co., C. B., Omaha, Neb. 
Loeber Co., Henry G., 151 E. 126th, New York, N. Y. 
‘Ice Cream Cabinet.) 
Lorillard Refrigerator Co., 
< "weed Corp., 
Louisville Tin & Stove Co., Louisville, Ky. 
Mace & Co., L. H., 55 E. 150th, New York, N. Y. 
Maine Mfg. Co.. Nashua, N. H. 
McCray Refrigerator Sales Corp., 2864 Lake St., Kendall- 
ville, Ind. 
Mowatt Refrigerator Co., 


‘Ave., Wilming- 


of Electric Refrigeration 


New York. 
Louis- 


44 Cooper Square, 
4460 Louisville Ave., 


25 Oak Grove, San Francisco, Cal. 
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hand k: 

. and stocks large enough to | 
oe ANYT] LING from cover the largest orders and | 
a b m facilities ample enough to send 
~ b them through without delay- 

fi re tu ng ing the smallest ones. | 

| 

a .... if it can be made from You can have Brandywine | 
* fibre tubing as a base, we’ll Fibre Tubing, machined _— | 
io. make it for you, in any quan- formed =“ specifications; } 
oi: tity. or we'll supply it to you in mill | 
oehay lengths or special lengths. | 

a Brandywine Fibre is made only Brandywine service is always ] 
from the very choicest mate- to be depended upon for uni- ] 

rial, treated for the greatest form, accurate results and / | 

‘6 efficiency. We have always on quick shipment. | 
oa BRANDYWINE FIBRE PRODUCTS Co. 
vr 1402 Walnut St., Wilmington, Del. | 

‘i | 

| 

Lien. 
el 
nd, 0. 
mi. | 
nL | 
delphia. I = 

Y. 














Said Max, the foreman, to the 
works manager: 


“WE’VE HAD THAT 


ha Take ten minutes 



























































| 
t d | CHAPMAN 
‘oe rea 
O | (Style 3 Armature Winding) 
bc L bl k MACHINE 
ayout anks for for 10 YEARS and 
stampings to any cia 
S A NICKEL 
wet } ”? on it for repairs.” 
aia MINIMIZE W AS ] E so the W. M. ordered another, of 
P. E. Chapman Elec. Works 
on pages 56, 57 and 58 1820 Chouteau Ave., St. Louis, Mo. 
Erie, Pa. a j 
e..’ De- of this issue 
1, Pa. . . 
; Whether you are a metal stamping executive or E L P 
ago, Yl. not, you will enjoy this article. It will interest A B I G H 
hia, Ps. all those who are endeavoring to effect economies AT LOW COST 
4 ™ in production. Our motor driven wire 
land, O strippers will remove insulation 
» N J ; . . , from the ends of insulated wire— 
—" This is but one instance of the important way Quickly, Easily and Neatly. baat 
° ° ~ y e y < y as, 
in which ELECTRICAL MANUFACTURING is a gg OF gg mtg 
serving electrical manufacturers. Many other con- Neatly twits Ja strands. : 
. ‘ f Speeds up production, im- 
Wilming- structive articles constantly appear which bear on proves quality and saves money. 
. . C Large return on small investment. 
problems close to everyone in this group of the Used and endorsed by the 
efrigeration electrical industry. If you have not yet sent in oon a concerns, both large and 
: ipti i No charge (for information, 
rk, N. YF. yous subscription, send it now. study of your job, or Free Trial. We 
New Yorn ' NN SS ee ot EE onmnnens 
- 4 Jescriptive Bulletin and Low ™ 
——— THE GAGE PUBLISHING COMPANY, Inc. Prices mailed on request. - 
Yr. a The Wire Stripper Company , meni 
+» Kendall- scamnnae 507 Erie Bldg., Cleveland, Ohio 
incisco, Cal 











REFRIGERATOR CABINETS—Continued 
Omaha fixture & Supply Co., 
See UOttenheimer Bros. 
Ottenheimer Brus., 
Plymetl. See Haskelite Mfg. 
Ranney Retrigerator Co., 


See Ottenheimer Bros. 
Rex Mfg. Co., ———, 3 ind. 





llth and Douglas, 


Khinelander Refrigerator Co., Rhinelander, Wis. 
Saco-Lowell Shops, Newton Upper Falls, 
Sanitary Kefrigerator Co., 
John and ue oo 
8 er a Co., St. -Paw nn. 
a 601 W. "Washington, Chicago, Ill. 


Tennessee Furniture Co., Chattanooga, 
Vogt. see General Necessities Corp. 
Ward Refrigerator Co., 6901 8. Alameda, Los Angeles, Cal. 
White Mountain. See Maine Mfg. Co. 

See Louisville Refrigerator Co. 


REFRIGERATOR CONDENSER UNITS. 


REFRIGERATOR FITTINGS 


Commonwealth Brass Corp., 5781 Commonwealth Ave., 


REGULATORS, Temperature 
American Radiator Co., 7 

(Mercury Switch Type.) 
American Teletherm Co., : 
Automatic ae Heater Co., 1706 Race, Philadelphia, 
Automatic “Reclosing Circuit Breaker Co., 
911 Mulberry, Kansas City, 
Boston | Machine Wks. 
See Electric Automatic Appliance Co. 
, Wayne & Windrim, 
See Cobb Electric Appliance Co. 


Cobb Electric Appliance Co., 100 Massachusetts Ave., 


2700 Southport Ao. — 
Davis ns Daggett Co., 
ye Manufacturing 7. d 
Electric Automatic Appliance Pe. 


. 2. 
See Quincy Stove Mfg. Co. 


Gold Car Htg. & Ltg. a.”‘Con 
Hynes & Cox Elec. Corp. 


See Time- 0- Stat Controls Co. 
Majestic Electrie Appliance Co., 
See American Thermostat Co. 
Minneapolis-Honeywell 
Penn Heat Control 


Powers Regulator Co., 27 
S Minneapolis- Honeywell 


See Automatic Reclosing Create Breaker Co. 
Simplex Heat ey 


See Tagliabue Mte. 


a, Pa 
See Boston Machine a 
7 ha 


(See also Circuit Breakers and a, 
Burke Controller Co., 369 Lexington Ave., 
See Struthers Dunn, I 
General Electric Co.. 


Signal Engineering & 


. rk, 
st CONTROL SWITCHES. 


REMOVERS, Coil 
Ewing Mfg. Company, Middleport, Ohio. 


Laboratory Standard 


See Radio Circuit Components. 
& Grids. 


245 N. J. R.R. es 
Ward-Leonard og 
REVOLUTION COUNTERS. 

en eee 


D) 
Motor Starting, Field and Speed one = 





SCREW MACHINE PRODUCTS 
AND SPRINGS 
for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. 


Wadd eric lvedd DY 
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Electrical Manufacturing 








Screw 
Machine 
Products 


© UP TO 2X in. 
DIAMETER 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 














Allen-Bradley Co., 494 Reed, Milwaukee.......... L 
Biddle, James G., 1211 Arch, Philadelphia .......... 4% 
Brach Mfg. Corp., L. S., Newark, N. J. 

(Radio Battery Control.)...... wasees 20 WB ss Se 00.90 
Bradleystat. See Allen-Bradley Co 
Columbia Electric Mfg. Co., 1292 E. 

a errr Dos te ee Oe 


Controlite. See Ward Leonard Elec. Co. 
Crown Rheostat & Supply Co., 1910 Park 


Ave., West Chicago, Ill. Ee eee) ee 
Cutler- Hammer, Inc. 1288 "st. Paul 

Ave., Milwaukee, Wis. ............-. FED... k 
Economic Rheostat Switch Co., 3551 N. 

Sth, Philadelphia, Pa....ccccocccsess F 
Electric Controller & Mfg. Co., 2700 E 

Cos, GOI, Diccccccccnsresicses DP ue ce 00 00 os 
Electric Products Co., 1725 Clarkstone 

Ms SN. Dicrchscaicssecabass 5 Disc as 48 ae 


General Electric Co., Schenectady, N. Y. F ........L 
-——~4 Van Winkle-Munning Co., Mata- 


N. 

Holzmulier, Cc. J:, 1108 Howard, San Fran- 

Mh SEM. cts tesatihcahen check aaumse &@.4 eT 
Klieg! sros. Oaivemal Elec. Stage Light- 

ing Co., 321 50th, ee ee  Scing oe @ os Bs 
Knoeller Elec. noe Wis...... y kn ws ae ve os 
National Elec. Controller Co, 5315 Ra- 

venswood Ave., Chicago.............. FBD..ML 
Omen. | See Hanson-Van Winkle-Mun- 

ning 
a Leo F., 536 W. 22nd, New 
Rubicon Co., 29 W. Sixth, Philadelphia, 
Schasfer Bros. Co., 1059 W. llth, Chieago.. B...... 
Simplicity. See Cutler-Hammer Mfg. Co. 
Union Elec. Mfg. Co., Milwaukee, Wis.. F 
Universal. See Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elec. Co. 
Ward — Elec. Co., Mt. Vernon, 


Watton. See Electric Products Co. 
Westinghouse Elec. & Mfg. Co., East 

DS MG “kt bun diene etaseee ees W vc és 26 3s 
RINGS Seal. See Packing. 


RIVETS 

Chase Brass & Copper Co., het yw ¢ Con 

Chicago Rivet & Specialty Co., 1830 S. 54th, Chicago, Mi. 
Hassall, Inc., John, 402 Oakland, ee 


Companies, Inc., 88 Lafay ette, New ork, > 2 
Manufacturers Belt Hook a, 1315 W. Congress, Chicago, IU. 
Merwin Mfg. , Bridgeport, ce ‘(Solid & Tubular’. 
Nelson Rivet Co., Taunton, 
an Co., Edwin B., 70 Franklin Ave., pave. N. Y. 


Boston 
Watetbury Brass Goods Co., Waterbury, Conn. 
Wright & Corson Mfg. Co., Bridgeport, Cenn. 
RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller. 


ROLLS, Coll Flattening 

—— , Machine Tool Works & Malleable Iron Co., Atlantic 
Chestnut St., Brooklyn, N. Y. 

RUBBER E BELTS. See Belts, Rubber. 


RUBBER, Hard 

Hard Rubber, Ebonite, Vulcanite. 
Aetna Rubber Co., 815 E. 79th, Cleveland, O. 
American Hard Rubber Co., 11 Mercer, New York, N- Y. 
Connecticut Hard Rubber Co., West Haven, 
Goodrich Rubber Co., B. F.. Akron, O. 
Luzerne Rubber Co., Murhead, near Dewev. Trenton, N. 2. 
Mahoganite. See American Hard Rubber Co. 
New York Hard Rubber Turning Co., 212 Centre, New York. 
Panelyte Corp., Trenton, N. 
Radiolite. See Superior Hard Rubber Co. 
Stokes Rubber Co., Trenton, N. J. 
Superior Hard Rubber Co., Butler, N. J. 
U. 8S. Rubber Co., 1790 Broadway, New York, N. Y. 
Vulcanized Rubber Co., 251 4th Ave., New York, N. Y. 
Vulco Panels. See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 

Gooarich Rubber Co., B. F., Akron, O. 

Republic Rubber Co., Youngstown, 0. 

Sun Rubber Co., Barberton, O. 

RUBBER, SEMI-HARD. See Rubber Mechanical Goods. 


RUBBER, Sponge 

Sun Rubber Co., Barberton, O. 

Toycraft Rubber Co., Ashland, O. 

RUBBER TAPE. See Tape, Rubber and Friction. 

RUBBER TUBING. Tubing, Rubber. 

RUST PROOFING. See Plating & Finishing. 

ve “ag oe See Chemicals, Battery. 
LTS, Battery. See Chemicals, Battery. 

SATURATING TANKS. See Wire Manvfectering Machines 
CREW SHELLS, Socket. See Shells, Screw Socket. 


oCREW DRIVING MACHINES 
Vim Electric Tool Co., 149 Broadway, New York, N. Y. 


SCREW MACHINE PRODUCTS 

Aluminum Co. of America, 2444 Oliver Bldg., Pittsburgh, Pa. 

Barnes Co., Wallace, Bristol. Conn. 

Blake & Johnson Co., Waterbury, Conn. 

Bridgeport Brass Co, 774 E. Main, Bridgeport, 

Brighton Screw & Mfg. Co., 1456 Harrison hae” Cin- 
cinnati, O. 

Ceioron Co., Bridgeport, Pa. 

Chapman Machine Co., re Conn. 

Chase Brass & Copper Co., as Conn 

Clark Metal Products, "ine. 4 0 Hancock Ave, Bridgepert, 


Conn. 
Colonial-Premier Co., 225 W. Ohio, Chicago, Ill. 
35 





Eureka Tool & Machine Co.,  Mewatk, N. J. 
buries Mie. Co., ae, 


Inc., Pa Bridgeport, 
indianapolis Screw Products Co., gar x. ‘Noble, Indianapolis, 
1, 


Meisel Press date, Co., 944 Dorchester Ave., 


Progressive Mfg. Co., 
Scovill Mfg. 


Steiner. & Co » 297 
Thomaston Mfg. Co., | gy Conn. 


5 a, Newark, N. J. 


Waterbury Brass Goods 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Cap (Cut Thread) 


Hartford Machine Screw Co.. 
SCREWS, Drive 
Parker-Kalon Corp., 
SCREWS, Machine 
Chicago Nut Mfg. Co., 


“Corp., Waterbury, Conn. 


nn. 

, Inc., Harvey, Bridgeport, nn. 

44 Farnsworth, Boston, 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, I 
Progressive Mig. Co., Torrington, Conn. 


Strong, Cecitste & Hammond, . Thirc, Cleveland, O. 


SCREWS, Machine (Cut em 


See Instruments, Laboratery Standard. 
See Discs, 4rmature. 


SEPARATORS, Storage Battery 

Baltimore Battery Separator Co., _——— Md. 
Campbell Elec. Na » Kansas City, ) 

Carlile & 2530 N. Broad, * Philadelphia, Pa. 
Chattanooga Battery Box Co., Geateneas, Tenn. 


SP SAMI 35, 


American Screw Co., 
SECON MBETERS. 


Consumers Rubber Co., 


1302 Ontario, Cleveland, 
— Products Co., 5 


25 Vanderbilt Ave., 


Indianapolis Mfg. Co., Indianapolis, 
See Indianapolis Box & 
Link & Hemrick, Inc., ° 
Red Band. See Indianapolis _— 


Wood. ) 
Wick Lumber Co., R., 539 W. 52nd, New York. 


Bamboo. See. Shades, Fabric. 


Shades and Domes. 





oe See Molded Piecenten, 
See Shades and Domes. 


ae, See Shades, Fabric. 
c. 
See Shades, Metallic; also Shades and 


Asbestos Cretonne, hoster, 
Acme Lamp Shade Co., a ee! 
Admiration Lemp Shade Con » 160 Madison Ave., New York, 
a E. 30th, New York, N. = 


. M., 32 
Art Lamp Shade Studios, 316 Fifth 
Audrey Art Shade Stud 
& Co., L. D., 


Fifth Ave., New York. 


Daiger Co., Charles bs 76 i. Boston, Mass. 
Eastern Art Shop, 14 
Foss Parchment Shade Studio. 


See Fess Parchment Shade Studio. 
See Art jane Shade ——. 


Fo 
Hall, Chas., 3 E. 40th, New York, N. 
Hanson Co., Paul, 15 E. 26th, k, N. 
Harris Mfg. Co., 122 University Place, New York, N. Y. 


Herco Art Mfg. Co., Meriden, Conn. 
Hoft Studio, 46 W. 21 k, 
Idealite Elec. Lamp <r Mfg. Co., 


1338 E. 12th, Oakland, Cal 


5 Al Bi tas 


Y. Y. (Paper Parchment.) 





‘Bee Ham! fiton, M. E. 
ye Corp. a renee Ind. 


Maxwell- Ray Co., mt Ey Wis. 
Monarch Lamp & Shade Co., 210 n° Benes, Philadelphia, 


Morimura Bros., 58 W. 28rd, New York. 
etonne. ) 
Parchment Novelty Co., 


Fra chal Wk 


10th, New York, N. Y. 


Patent Lamp "Shade Co., 1361 Frankford Ave., Philadelphia. 
a Lamp Shade Mfg. Co. E. 25th, N. Y ot 


Reuter, Wm., 32 Ww. 34th, = York, 


SCREW MACHINE PRODUCTS 


in Brass or Steel 
Send us your specifications for 








LINDEN & COMPANY 
891 Broad St., 
Providence, R. 
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If there was a 
distinguished 
service medal 
in industry 


would get it! 


After long experimenting, we suc- 
Look for ceeded in perfecting a _ process 


che name whereby high-grade felt feet could be 
made practically indestructible, and 
stamped still kept low in price. Brawley Felt 
Feet proved to be a boon to manufac- 
_ every turers of fine radio cabinets, battery 
piece eliminators, etc., which required a per- 


manent protection against vibration 
and scratching. 


We did not realize how indestructible 
they were, however, until Thomas A. 
Edison, Inc., tested them for use on 
the Ediphone. As shown in the illus- 
tration above, a Brawley felt foot, 
held in a bench vise, was attacked 
with 10 inch pliers. Tiny pieces 
could be slowly torn off, but the foot 
remained serviceable after an exhaus- 
tive test! They were approved, of 
course. 





Other electrical manufacturers who 
value permanent protection for their 
products are seeing the great advan- 
tage of Brawley Felt Feet. Reliability 
in such essentials builds public con- 
fidence in their products. 





Brawley Felt Feet are made with ma- 


Write for full information. 
Immediate shipment on all stand- 


ard goods, and prompt attention 
given to special felt problems. 


T. R. BRAWLEY 


279 20th St., Brooklyn, N. Y. 








chine or wood screws and _ nails. 














Electrical Manufacturing 


. Frame of mechanism is held securely 
in top and bottom discs. 

. Lines point to upper and lower discs 
made of Fibroc Material. 


LIGHTS 
or NO LIGHTS 


HE actual size punched FIBROC 

insulator is a very small part of the 
assembly of Levolier switches, made by 
the McGill Manufacturing Company, 
yet it is a very vital part of the 
assembly. 


Failure to do its job well means the 
difference between LIGHTS or NO 
LIGHTS. 


The manufacturer of this switch se- 
lected FIBROC ONLY after careful 
tests—FIBROC won its place solely on 
merit—and is holding that place on the 
same basis. 


FIBROC Punched parts for all kinds of 
insulation work are accurate, clean- 
edged, and assemble quickly and easily. 
There are no culls, no seconds. An ex- 
ceedingly rigid inspection department 
guarantees that only perfect parts are 
delivered. 


It will pay you to consider FIBROC 
punched parts, for insulation in your 
products. 


a 
\\ 





FIBROC INSULATION CO. 


245 Lincoln Avenue 
VALPARAISO, INDIANA 








mtinued 


zz 8. 24th, Chicago, Ill 


28th, New York, N. Y. 
Leatherette. ) 

aeexs Art Co., Milwaukee, Wis. (Parchment. ) 
Springel & Son, A., 26 S. 3rd, Philadelphia, Pa. 

a. John H., 1298 Atlantic Ave., Brooklyn, 
(Silk. a 

henstein Co., 133 W. 21st, New York. (S 
gtraus-Hohenst Shade Manufacturers, 72 Madison Ave., 


a 29th, New York, N. Y. 


Cor 
seo eeedion 172 Pennsylvania Ave., 


P ment Pape 
trio, Ate. ey N. Amertean, Philadelphia, Pa. 
Troy Art Studio, 624 2d Ave., Troy, i A 
U Uullity Shade Co., Tenafly, 

Vogue Lamp & Shade Co., 


SHADES, Fabric— 
Kinusueiger Mig. Corp. 


Rosita Studio, 10 W. (Parchment 


St. a = 


New 


Newark 


(Silk. ) 


i; wW. 17th, New York, N. Y 


t.) 
ween Oe. 3223 W. Lake, Chicago, Ill. 
Wardwell, E. H., 11 E. 36th, New York, N 


ADES AND DOMES 

ee Mosaic or Figured, Stamped or Cast Metal 
Art Shade Co., 223 N. Desplaines, a I. 
Badanes Mfg. Co., 62 Greene, New York, N. Y. 
Bayley & Sons, 105 Vanderveer, Brooklyn, N. - ¢. 
Mutual Sunset Lamp Co., 21 E. Houston, New a . 
Royal Art Glass Co., 2572 Park Ave., New York, : 
Western Art Glass Shade Works, 101 Turk, San Francisco. 


¥. 


SHADES, FACTORY WINDOW. See Window Shades, 
Factory. 
SHADES, Metallic 


Aluminum, Brass, Copper, Zinc, Stee 
A. w% Elec. Mfg. Co., Bridgeport, Conn. (Sole selling agent, 
Harry Pickhardt, 129 W. 15th, New York, N. Y.) 


D See Wheeler Reflector Co. 

Farles —_ Co., Decatur, Ill. (Brass, Aluminum, Tin, 
Copper.) 

Frink ¢ Co., Inc., 369 Lexington Ave., New York, N. Y. 


Zinc, Iron, Steel.) 


(Aluminum, Brass, e 
Conn. 


Inc., Harvey, Bridgeport, (Aluminum, Brass, 
n.) 

Mil c , Meriden, Conn 

Monk, * 18 Warren, New York, N. Y. 
Brass, Copper, — 4 rng Mts. Co. 

See Overbaug yres 

ym ogy A Ayres Mfg. Co., 411 S. Clinton, Chleage,_ 1. 

Richardson Reflector Co., 16 Hudson, New York, N a 

Western Reflector Co., 1221 W. Madison. Chieage. (Tin.) 

Wheeler Reflector Co.. 5 Congress, ton, Mass. 


SHADES, Mica 
Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 
Kant-Krack. See Huse ony Mica Co. ; 
Mica Insulator Co., 200 Varick, New York, N 
Storrs Mica Co., 11 Park Place, New York, N. Y 
Tar Heel Mica Co., Plumtree, N. C. 
Tarmilite. See Tar Rg" —- o. aie: 

PLING See Couplings ha 
SnArT courtin See Tubing, Flexible Metallic 


SHAPING MACHINES. Coll 
Munsdorf Company, W. P., 720 Frankfort, 


SHEARS, Insulation 
Electric Service Supplies Co., 


iphia, Pa. 
SHEET STEEL CABINETS. See Cabinets, 


SHELLS, Screw Socket 

Chase Brass & Copper Co., Waterbury, Conn 

Dallas Brass & Copper Co., 820 Orleans, Chicago, 

Patton-MacGuyer Co., Providence, R. I. 

Risdon Mfg. Co., ee — 

y ., Waterbury, Co 

: 70 Franklin, wanna Conn 

Waterbury Brass Goods Corp., Waterbury, nn. 

Waterbury Button Co., 800 S. Main, Waterbury, Cona 
finiat ) 

SHUN TS. Instruments. See Instruments, Laboratory Stand 


ard. 
SIGN FLASHERS. See Flashers, Sign. 
SIGN LETTER LENSES. See Lenses. 


SILICA r 
Ottawa Silica Co., Ottawa, Ill. “Flint Shot. 
SILK, Cloth Insulated. See Cloth & Paper. 


(Tin, Aluminum, 


, A 


Cleveland, Ohio. 


17th & Cambria Sts., Phils 
Sheet Steel 


Ill. 


Shades. > Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, etc. 


SILVER, Metal and Wire 
Baker & Co., Inc., 54 Austin, Newark, N. J. 


Handy & Harman, a. New York, mF 
Ww P 
Wilkes Go, Hm, 4 ‘Chestnut, Newark, N. J. 


SILVER SOLDER. Silver. 

SILV 

SINE. WAVE OSSHILEATORS. "Seo Instruments, Laboratory 
Standard. 

SKINNERS WIRE. 


SLABS, Switchboard. 
Insulation, Slate; Soapstone. 


SLATE 
Switchboard Slabs and Barri 
Davis Slate & Mfg: Co., 618 a, auth - chicago, IL 
i Specialties Corp., 5 ‘ear sto 
Fair Haven Marble & Marbleized Slate Co., Fair Haven, Vt 
Penrhyn Slate Co., Hydeville, Vt 
Portland- Munson Slate Co. + rortland. Me. 

1 Slate Co. en Argy a. 
SLEEVE. BEARINGS. See Bearings and Bushings 
SLEEVING, Cotten. See Tape, Cotton. 
St5ttine FILES. See Files. Commutator Slotting 


SLOTTING MACHINES and TOOLS, Commu 
ee awn ais 
M lercutters) 
Allen’ Electric & Equipment Co.. Kalamazoo, Michigan 
Binghamton Flerible Shaft Co., Binghamton, ° = 
Burton & Rogers Co., 857 Boylston, Boston, Mass. . 
Eiectric Service Supplies Co., 17th & Cambria Sts.. Phils- 


delphia, Pa. bh 
General — Co.. Schenectady, N. Y. 


See Scrapers. 


Slabs; also Melded 


Hobart ov, Ohio. 
Thorst Micro Tool Co., 3240 E. Monroe, Toledo. O 
Toent Commutator Dresser Co., 1008 Park Ave., Sycamore, 


Martindale Elec 
oD WwW. 
37 


Tmperial See 


Martindale Electric Co., 125 Ohio. 


Ca 
Fourth, Cleveland, 


SLATE 
GOODS 





Fair Haven Marble & 
Marbleized Slate Co. 


Fair Haven 
Vermont 





Electrical Manufacturing 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 


Office, Portland, Maine 




















Onan, David W., 43 Royalstone Ave., Minneapolis, Minn. 
Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., S & Chestnut, Toledo, Ohio 
Simplex. See Weidenhoff, Joseph. 

Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago. Tl 
White Dental Mfg. Co, S. S., 152 W. 42nd, en 
SNAP SWITCHES. See Switches. Snap 


SOAPSTONE 
For Switchboard Slabs and 
Alberene Stone Co., 153 W. 
See Westingh 


York. 


Barriers. 
23rd, New York, N. Y. 
Lin-Stun. 


ouse. 
Soapstone Products Co., 97 Warren, New ne. nN. F 
Westinghouse Elec. & Mfg. Co., East ttsburgh. 
SOCKET LININGS. See Linings, } llyg 
SOCKET SHELLS. See Shells, Screw Socket. 
SOCKETS, Flashing. See Flashers, Sign. 


SOCKET Chain and Attachments 


Pull Chain, Chain Links, Chain Adjusters, Acorns. 
Extensions, Insulation Chain Splicers. 


Pa 


Abbott. See Harvey Hubbell, Inc. 

American Brags Co., Broadway, New York, N.Y 
( Acorns.) 

Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 


Benjamin Elec. Mfg. Co., Des 

Bryant Electric Co., Bridgeport, 

Duplex. See Warner Bros. Co. 

Eade, John E., 104 Point, Providence, R. I. 

Easylite. See Rittenhouse Co., A. E. 

Economy. See Harvey Hubbell, Inc. 

Flory, Wm. E., 38 W. 32nd, New York, N. 
Pull Chains.) 

Gripper. See Wittenberg Bros. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. 
Hartford, Conn. (Metal Pull Tassel.) 


Plaines, Ill. 
Links, Insulators 
Y. (Decorative 


Co., 


Hubbell, Inc., Harvey, Bridgeport, Conn, (Links and Acorns. 
Metal Puli Tasseis.) 

Paiste. See Hart “t Hegeman Mfg. 

Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. (Pull 


Chain Tassel.) 

& S. See Pass & Seymour, Inc. 
Rittenhouse Co., A. E., Honeoye Falls, N. x, (Sole Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 

Rodale Mfg. Co., 200 sates. New York, N. . 2 

Royal. See Sears, Henry D. 

Scovil Mfg. Co., Waterbury, Conn. (Acorn.) 

Sears, Henry D., 50 — Boston, Mass. 

Weber. See Sears, Henry 

Wittenberg Bros., 60 ty Newark, N. J. Links. Insw- 


SOCKET REDUCERS 


Arrow Elec. Div. of Arrow-Hart & Hegeman Elee Co., 
Hartford, Conn. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill 
Can-del-lite. See Sears, Henry 
e Electric Mfg. Co., 59 Hall, New York, N. Y. 
Electric Co., 94 Allyn, Hartford, Conn. 
General Electric Co., Merchandise Dept., Section W-234 


Bridgeport, Conn. 

Hart & Hegaman Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. 

Morse Co., nk W., 291 Congress, Boston, Mass. 

oo alll & Seymour, Solvay Sta., Syracuse, N. Y. 

Propp Co., M., 524 Broadway, New York, -. F. 

Rodale Mfg. Co., 200 Hudson, - 

Sears, Henry D., 80 Boylston, 

SOCKETS, Radice. See Radio Receiver Parts. 


SOCKETS AND RECEPTACLES, Lam 
Medium) 
Candelabra (or Miniature), 

ee .See K 


Bases other than Standard (or 
as . Mogul, M; 
e 


are — 


y 
Composition 
Metal Shell 
Porcelain .. 
Pull Chain 
Push Through .. 
Sign Receptacles 
A. B. C. See Leviton Mfg. 
Acme Elec. & Mfg. Co., 
Hamilton Ave., Trenton, N. 
Ajax Elec. Specialty 
Chestnut, St. Louis, 
Alabax. See Arrow 
Appleton Electric Co., 
Ave., Chicago, a Oe be 60 08 we 
Armstrong & White, 9th” ‘and ‘Liberty 
Ave., Pittsburgh, Pa.. as 
Arrow Elec. Div. of Arrow-Hart. i. 
Hegeman Elec. Co., Hartford, Conn. 
>. See Arrow Elec. Co. 
& W._ See General Outdoor Adv. Co. 
a. Mfg. Co., 625 N. Third, New- 
Gs. Bee Da cnccnccccsascsenvecccess. 60 
See United States Elec. Mfg. Cos. 
Bryant Elee. Co., Bridgeport...... Cc 
C-H. See Cutler- —— Mfg. 
Circle F Mfg. Co., ewe 
Circle T. See Trumbull lee. Mfg. Co. 
Celt’s Patent Fire — Ices Co., 
ford, Conn. Cpeehencessee 00 60 06 oo 0 66 oe 






730 _ Wellington 


M C 


~ 


Best. 


4 
" 


tal 


Hart 
Connecticut Elec. Mfg. 





Dol 
Crouse-Hinds Co., Syracuse, i oe 
Cutler-Hammer, Inc., 1287 
Paul Ave., Milwaukee, Wis.. 
Durex. See Wheeler Reflector Co. 
= =e. a Co., 59 Hall, Brook- 


Economy — 
Greenview Ase. 
Far-Go Elec. Mfg. Con's 
New York, N. 
Federal Electric Co., 8700 S. State, 
CUbemeD, TE. ccccccccccccccccccecs 00 20 ce co ce os 
Flute. 


4, * 
lii.. oo 20 ce ce 


See Pass & Seymour. 
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See Pass & Seymour. 

Frink Co., Inc., ad Lexington Ave., 
Be A i le daiated beakes tue M 

Gaynor Elec. Co., 5 EEE 

General Elec. Co., Section w- 
chandise Dept., Bridgeport, 

Glow Elec. Co., Queens, 
Island City, 


Filutelier. 


234 Mer- 
Conn...M C K T P 
ng 


Hart & Hegeman, Div. of ‘Arrow- Hart 
&  emens Elec. Co., Hartford, 
COMB. ccvccscccccccessccecesccecce MCKT 

Hoosick Falls Radio & Elec’i Parts 
Mfg. Co., Hoosick Falls, N. Y.. ol de as ° ee 

—, Ine, Harvey, Bridgeport, Conn. M C K T 

H. & H. See Hart & Hegeman. 

[-D-A. See Watson Mfg. Co., J. 

K-E Cleat Receptacle. ~ Kirkman. 

Kirkman Engineering Co., 1 Dominick, 

(Cleat Receptacle. )...- oe 68 60 ce os 06 90 


New York. 
Mfg. Co. 
ta 7 Sansom, 
a, 


See Leviton 
Leiser & Aus 
Philadel RE a ea er eee eee 
— Mfg. Co., 226 venga Brook- c 
i Wid. Me Geis weenie bhdchoncenes 
Levolier. See McGill Mfg. Co. 
Liberty = See Hart & Hegeman. 
Locat-A h. See Connecticut. 
Meat’ Mfe. Co., Valparaiso, Ind............ 
mo gy | Elec. Mfg. Co., 806 N. 12th, 

Louis. Pp Receptacle.).... . 
Moldied Socket Corp., Railroad, Pa.. 
Multi Elec’l Mfg. Co., 1840 W. 14th, 
“F Mfg. 


Chicago, Ill. . seve 
Multilok. | See Circle “Co. 
Newgard. See Multi Elec’! Mfg. Co. 
New Wrinkle. See Bryant Elec. 
Noark. See oe Patent Fire Arms. 
One 4 All. See Propp M. 

& S. See Pass & Seymour. 
Pass. Ly B Gevmour, aon Station, Syra- 


ao 


Le-k- 
>> 


+; New Bedfi 
Perkins. See Bryant Elec. Co. 
Ms de We bs 06 he ae 


Porceiain es, a. 
“Broadway, New 


re Co., 7; = 
‘on 8" DeDae Woreaea ne ae 


ork, N. 
Quick Catch. 
Royal. See enry D. 
"Co., 117 Mulberry, 
ka ebee i eAnek'ese needs w 


Ryan Appliance 

Trenton, N. J as: ee 66 Os 

See Molded Socket Corp. 

Sears, Henry D., 80 Boylston, Boston M C K T 
Security. See Circle F Mfg. Co. 
Shurlock. See Pass & our. 
Siemen Co., Bridgeport, bebe 6o Ce eee 
Taplet Mfg. Co., 3709 Powelton ‘Ave.. 

ne ae PS. se 


- 


>> 


Co., Pa irkersburg, Ww. 
United States Elec. Mfg. Corp., 
14th, New York, N. 
U. 8. a 
Tren! 
Walco. ‘See Leiser ‘k Co., w. 
a Button Co.," ‘Waterbury, 
Watson Mfg. "s.; "5506 'N. 
a Phiiadelphta> “Pa.” (Concealed 


Weber. = Sears, “Henry 

ne Reflector Co., 275 " Congress 
Boston, Mass.. 

Wirtig D Devices, as 5 High. Trenton, 


Wood Electric Co.. ¢ ° . 1D. 565 Broad: 
way, New ign Receptacles.) .. .. .. .. «5 es 

Woodwin. See Wood Elec. Co. 

Wrinklet. See Bryant Elec. Co. 


SOLDER, Aluminum 

Allen Co., Tne. B., 6750 Bryn Mawr Ave.. Chicago, Tl. 

Aluminum Solder “Corp. of America, 730 Fifth Ave, New 
York, N. Y. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Platt Bros. & Co., Waterbury, Conn. 

Solderlume. See Aluminum Solder Corp. of America 

Union Smelting & Refining Co., Newark, N. J 

Usarco. See Union Smelting & Refining Co. 


SOLDER, Bar and Wire 


> € 


Eagle. See Hoyt Metal Co. 
Genuine A. See Hoyt og | Co. 
Hoyt Metal Co., St. Louis. Mo. 


SOLDER, Self- Fluxing 
American Solder & Flux Co., 
Chicago Solder Co., 4210 Wrightwood Ave., Chicago, Il 
Dutch-Boy. See National Lead € 

Gardiner Metal Co., 1366 W. cae Chicago, Ill. 

Kester. See Chicago Solder Co. 

Lenk Mfg. Co., 32 Merrimac, Boston, Mass. 

National Lead Co., 111 Broadway, New York, N. Y 
Solderall Co., 129° Sussex Ave., Newark, N. J. 

Tinol. See American Solder & Flux Co. 


SOLDER, Silver 
Handy & Harman, 57 William, New York, N. Y. 
H. A. Ches' 


2910 N. 16th, Philadelphia. 


Wilson Co., ° tnut, Newark, N. J. 
SOLENOIDS. See Coils, Finished. 
SOLDERING 

Compounds. See Soldering Compounds. 

a" See Soldering Irons 

Machines. See Soldering Machines, Commutator 

Tools. See Torches and Furnaces. 


SOLDERING COMPOUNDS 
Stick Paste, Flux +“. Fluid. 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Il. 
(Soldering, Stick Paste, Salts, a oil, Welder. *alu- 
minum Flux, Fountain Brushes. 

American Solder & Flux Co., 2916 . 16th, Philadelphia, Pa. 
Flux, Paste, Salts. 

Ameo. See American Solder & Flux Co. 

Anchor. See Garden City Laboratory. 

Benson Co., Alex R., Hudson, N. Y. (Salts and Paste.) 

— Battery & Mr g. Co., North East, Pa. Paste and 


Brunner Chemical Wks., 217 E. 8rd, Cincinnati, O. 
39 


Electrical SLATE 


Large Stocks—Quick Deliveries. 
your Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 





Send 
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HE exacting 
ments of modern 
duction can only be 
successfully by the 
equipped organizations. 


require- 
pro- 
met 
best | 


It happens that we are the 
largest manufacturers of 
fibre specialties in the world. 
Our plant and facilities are 
equal to any emergency; we 
have a punching depart- 
ment with a rated capacity 1 
of over three million a day 


Wilmington Fibre is well 
made and thoroughly sea- 
soned; and there is always 
sufficient on hand to meet 
emergencies. In the eco- 
nomical application of fibre 
insulation to your product, 
therefore, why not consult 
with us? Our experience 
and our service—the speed 
and accuracy of each job— 1} 
will save you many a dollar 


Sheets, Tubes, Rods and Special Shapes 


WILMINGTON FIBRE SPECIALTY CO. 


Wilmington, Delaware 


The world’s largest makers of fibre specialties 


( FYBEROID 





—the perfect insulation 


Do not confuse it with so-called 
fish papers.’’ FYBEROID is a 
superior insulation of great flexi 
y, dielectric and mechanical 
tl It is most efficient 


: where the finest insulation is re 
juired—in motors, dynamos, et« 
Ww ladly send you a sample 































































INSULATORS 
made of 


LAVA 


Manufacturers of electrical 
machinery find Lava parts a 
satisfactory solution of their 
insulating problem. 





Each part made to special de- 
sign, to conform to particular 
requirements. 


Lava has 


strength. 


great dielectric 





AMERICAN LAVA 
CORPORATION 


1425 William Street, 
Chattanooga, Tenn. 


“QUALITY” 


Special Porcelain 


Refractory Tubes for Every Use 
COLONIAL INSULATOR CO. 


Manufacturers of Heat Resistant Insulators 





Akron, Ohio Established 1892 





































SOLDERING COMPOUNDS—Continued 

Callahan & Co., Geo., 218 Front, New York. (Fluid.) 

Central Stamping Co., 206 Broadway, New York, N. 
Paste and Salts. 

Challenge. See Highland Electro Chemical Co. 

Conductalute. See Technical Preducts Co. 

Crescent. See McGill Mfg. Co. 

Diamond. See Burnley Battery & Mfg. Co. 

Dielectric Mfg. Co., St. Louis, Mo. 

Dunton Co., M. W., Providence, 

Dutch-Brand. See Van Cleef Bros. 

Eureka. See Grasselli Chemical Co. 

Firth Radio Corp., 25 Beaver, New York, N. Y. 

Fluxite. See Monarch Products Co 

Garden City Laboratory, 300 W. Adams, Chicago, Ill. 

General Elec. Co., Section W-234, Merchandise Dept., 
Bridgeport, Conn. (Paste). 

Grasselli Chemical Co., Guardian Bldg., Cleveland, O. 

Highland Electro Chemical Mfg. Co., Connellsville, Pa 
(Paste, Stick, Salts.) 

Incomparable. See Reade Mfg. Co. P 

Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y 

Luco. See Lukens Metal Co. 

Lukens Metal Co., T. F., 1105 Fairmount Ave., Philadel- 
phia, Pa. 

MeGil! Mfg. Co.. Valparaiso, Ind. Fluid. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York. (Paste.) 

Monarch Products Co., Red Bank, N. J. 

Neutral. See Dielectric Mfg. Co. 

New-Idea. See Hartwig Co., Wm. J 

Nokorode. See Dunton Co., M. W. 

Oakwood See Weaver Specialty Co. 

Paragon Insulating Co., 5716 Euclid Ave.. Cleveland, O. 

Perfecto. See Firth Radio Corp. 

Pfanstieh] Chemical Co., Waukegan, Ill. Paste, Salts, 
Sticks, Fluid, Oil, and Solid Sal Ammonica. 

Queens. Sve Brunner Chemical Works. 

Reade Mfg. Co., 133 Hoboken Ave., Jersey City, N. J 
(Fluids, Salts, Paste). 

mele. See Reade Mfg. 

Red-Letter See Ruby Chemical Co. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. (Paste.) 

Rotax Mfg. Co., 380 EB. 133rd, New York, N. Y. 

Ruby Chemical Co., Columbus, O 

Ruby Fluid. See Ruby Chemical Co 

Salbrick. See American Solder & Flux Co. 

Silva-Wares, Inc., 134 W. 26th, New York, N. Y. 

Snarr & Co., Geo. W., 110 S. Ninth, St. Louis, Mo 
(Paste. ) 

Snowflake. See Grasselli Chemical Co. 

Snowflake. See Highland Electro Chemical Co 

Solderine. See Central _ — Co. 

Solderite, Inc., 22 Green, Newark, N. J. 

Speco. See Pfanstiehl Chemical Co. 

Standard. See Grasselli Chemical Co. 

Star. See McGill Mfg. Co 

Superior. See Highland Electro Chemical Co 

Technical Products Co., 114 S. Sheridan Sq., Pittsburgh 
Pa. (Paste). 

Tinol. See American Solder & Flux Co. 

Van Cleef Bros., 7722 Wootlawn Ave., Chicago, Ill 

Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa 

Yager’s. Sce Renson Co., Alex R. 

Yankee. See Leveridge, Inc., Chas. W. 


SOLDERING IRONS 

Acme Elec. Heating Co., Dept R, 1217 Washington, Boston 

Adroit. See Adrola Corp. 

Adrola Corp., Pert Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co. 

Americal Elecl. Heater Co., Detroit, a 

Beardsley & Wolcott Mfg. Co., ee > Conn. 

Beckwith Machine Co., venna, 

Betsy Ross. See Central Flatiron Mis. 

Brach Mfg. Corp., L. S., Newark, N. ° 

Burnley Battery & Mfg. Co.. North East, Pa. 

Central Flatiron Mfg. Co., Johnson City, N. Y 

Chapman Machine Co., Terryville. Conn. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Davis Specialty Works, East Gary, Ind 

Dominion Elec’l Mfg. Co., 712 Ontario Ave, N., Min- 
neapolis. 

Dover Mfg. Co., Dover, O. 

Drake Elec. Wks.. 3943 Lincoln Ave., Chicago, Ill. 

Edison Elec. Appliance Co., 5600 Ww. Taylor, Chicago, Il 

Electrahot Mfg. Co., 525 S. 4th, Minneapolis, Minn. 

Electric Heat Control Co., 5902 Carnegie Ave., Cleveland 
(Transformer Soldering Outfit.) 

Electric Soldering Iron Co., Inc., 135 W. 17th, New York. 

Electrical Products Mfg. Co., Providence, R. L 

Eneo. See Electrical ‘Necessities Corp. 

Esico. See Electric Soldering Iron Co. 

Everhot. See Swartzbaugh Mfg. Co. 

Ever-Ready. See Gold Seal Elec. Co. 

General Electric Co., Schenectady, N. Y. 

Gold Seal Elecl. Co. of Ohio, Inc., 250 Park Ave., New 


York, N. 
Home. See Majestic _. Appliance Co. 
Illinois Stamping & ¥ Co., 220 N. Jefferson, Chicago, I) 


Industrial. See Sma Mfg. Co. 

Jiffy. See Koch & Co., Paul W. 

Junior. See Drake Elec. Wks. 

King. See Electric Heat Control Co. 

Koch Co., Paul W., 23 S. Wells, Chicago. (Solder Dipper 

Landers, Frary & Clark, New Britain, Conn. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America. 

Lucifer. See Jones Point Tool & Elec. Co. 

Niajestic Electrie Appliance Co., San Francisco, Cal. 

Manning-Bowman & Co., Meriden, Conn. 

Mechanics. See Drake Elec. Wks. 

Moto-Ray Mfg. Co., 169 Massachusetts Ave., Boston, Mass 

National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, Ind. 

Northern Elec. Co., 2833 N. Western Ave., Chicago, I] 

Queen Quality. See Watlow Elec. Mfg. Co 

Quick-Hot. See Moto-Ray Mfg. Co. 

Radio See Drake I lec. Wks 

Regular. See National Specialties Co. 

Reliance. See Landers, Frary & Clark. 

Samson Cutlery Co., 8 Jones St., Rochester, N. Y. 

Security Elec. Mfg. Co., 2633 Canton. Chicago, Ill 

Silver King. See Illinois Stamping & Mfg. Co. 

Simplex Flux & Solder Co. of America, 1965 E. 66th, Cleve 
land, O 

Superior Elec. Products Corp., 1300 S. 13th, St. or Mo 

Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, O. 

Torrid See Beardsley & Wolcott Mfg. Co 

Trent, Harold E., 295 N. Lawrence, Philadelphia, Pa 














Varick Elec. Mfg. Co., 28 E. 2lst St., New York, N. 
Vulean Ele Heating Co., 225 Varick, New York, N. 


Y. 
Waage Elec. Co., 5100 W. Ravenswood Ave. ° Chicago, m. 


Ward Mig. Co., 937 Wellington Ave., Chicago, Ill 
Watlow Elee. Mfg. Co., 1320 N. 23rd, St. Louis, Mo. 
Wellmade Elec. Co., Torrington, Conn. 
SOLDERING MACHINES, Commutator 

(For production soldering of small commutators). 
Allatonce. See Chapman Electric Works, 


r. Bs 
pee a Works, P. E., 1820 Chouteau Ave., 


Loui 

SOLENOIDS. See Coils 

SOLVENTS & REDUCERS, VARNISH. See Paint, 
nish, Lacquer. 

SPAGHETTI. See Tubing, Varnished fabric. 


ww CHANGING UNITS. See Gears (Speed Changing 


SPEED. ‘INDICATORS. See Tachometers. 


SPOOLING MACHINES, WIRE. See Wire Manufacturing 


Machines. 
SPRAYING OUTFITS 
Airway. See Binks Spray Equip. Co. 
Babco. See Simons Paint Spray Brush Co. 
Beach Air Brush Co., Willard C., Harrison, N. 


J. 
Binks Spray Equipment Co., 3120 Carroll Ave., Chicago, Ill 
De Vilbiss Mfg, Co., 3750 Detroit Ave., Toledo, + a 


Eclipse Air Brush Co., 79 Orange, Pama N. 
Electric Sprayit Co., 820 E. Colfax A 








St 


Var- 


South Bend, Ind 
Kureka Sprayers, Inc., 87-28 130th, lens’ Island City, N. Y. 


Ideat Air Brush Mfg. Co., 203 Lafayette, New York, N. ¥ 


Kellogg Mfg. Co., 97 Humboldt, Rochester, N. 
Koch Bros. Mfg. Co., 2339 Nelson, Chicago, Ill. 
K B. See Koch Bros. Mfg. 


Co. 
Metal Specialties Mfg. Co., 338 N. Kedzie Ave., Chicago, 
oO 


Macleod Co., 2232 Bogen, Cincinnati, 


Paasche Air Brush Co., 1911 Diversey Parkway, Chicago. I!) 
Pioneer Air Compressor Co., 176 Grand, New York, N. 


Presto. See Metal Specialties Mfg. Co. 
Simons Paint Spray Brush Co., 17 Maryland Ave., 


Sprayit. See Electric Sprayit C 


‘0. 
Wold Air Brush Mfg. Co., 2173 N. California Ave.. 


Chicago, Ill. 


SPREAVERS, COIL & LOOP. See Winding Machines 


Armature & Field Coil. 
SPRING MAKING MACHINES 
Sleeper & Hartley, Inc., Worcester, Mass. 


SPRINGS, 


—— Spring & Wire Co., Carroll Ave. & Wood St., 


Chapin Co., Chas. E., 227 Fulton, New York, 
Cleveland Wire Spring Co., Cleveland, 0. 

Cook Spring Co., Ann Arbor, Mich. 

Cuyahoga Spring Co., Berea Rd., Cleveland, O. 
Dunbar Bros. Co., Bristol, 


Conn. 
Eureka Tinware Mfg. Co., 135 W. 20th, New York, ¥. 2 i 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. 


Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, nl. 


Hubbard Spring Co., M. D., Pontiac, Mich. 
Hunter a Steel Co., Landsdale, Pa. 
Lee Spring Co., 34 Main, Brooklyn, 


x. 
Miller & "San Winkle, Inc., 18 Bridge, o. Brookiya. JN. _ 


Newcomb Spring Corp., 234 40th, Brook 
Peck Spring Co., Plainville, Conn. 


Peterson Spring Co., 1660 Beard Ave., Detroit, Mich. 


Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 
Raymond Mfg. Co., Corry, Pa 


Standard Spring and "Sanufectering Ce., 236-42nd &., 
Brook a. FY. 


lyn, 

Steinen & Co.. 297 Washington, Newark, N. J. 
Wallace Barnes Co., Bristol, Conn. 
Young Industries, Inc., L. A., Detroit, Mich. 
STAMPED BOXES. See Cab inets, Sheet Steel. 
STAMPINGS, Fibre. See Fines 

Sheet Metal. f Pt od 

Sheet Steel. tapings, 8 ~j Steel. 

Small. See } 


STAMPINGS, Sheet a 
Heavy Stamping and Drawin: 
Acklin Stamping Co., 1925 Nebraska, Toledo, O. 
American Stamping Co., 978 E. “a. Cleveland, oO. 
Beaver Mfg. , 625 N. Third, 
Bossert Corp., N. ¥. 
Faries Mfg. Co.. Decatur, Ill. 
Fischer Spring Co. , Chas., 238 Kent Ave., Brooklyn, 


Hubbard & Co., Pittsburgh, Pa. 


Janney, Steinmetz & Co., 1421 Chestnut St., Philadelphia. 
Mass. 


chine Shep, Inc., . 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 


p 

Day- 
ton, 2 

Simplex Spray Equipment Co., 552 W. Lake, Chicago, Ill 


Chi- 

Barnes. -Gibson-Raymond, Inc., 6400 Miller Ave., Detroit, 
i 

Cary Spring Works, Ine., 240 W. 29th St., New a m. 


N. Y. 
Geuder, Paeschke & Frey, St. Paul & 15th, Milwaukee, 


Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 


Mullins Mfg. Corp., Washing Machine Division, Salem, 


Ohio. (Vitreous Enameled) 


Thomas & Skinner Steel Products Co., 1102 E. 23rd, In- 


dianapolis, Ind, 
Truscon Steel Co., Youngstown, 0. 
STAMPINGS, Small 

Small Stamped Metal Parts for Roel Devices. 


Advance Tool & Die Casting Co., 1654 Holten, a 


Aerial Machine & Tool Co., 6 -., New York, N. 
American Emblem Co., Ut Y. 


American Radio Hardware Co., 135 Grand, New ge nm. t. 
Mf es 


American Stamping Co., 978 EB. 64th, Cleveland, 6 
Arrow Automatic Products Corp., 27 Vestry, New Y: 
Beaver Mfg. Co., 625 N. Third, Newark, 


Bridgeport Brass Ce., 774 E. Main, nea Conn. 


Bull Dog Electric Products Co., Detroit, Mich. 
Chase Brass & Copper Co., Waterbury 


Conn. 
Clarke Metal Products, Inc., 490 eneeck Ave., Bridgeport, 


Conn 
Eureka Tool & Machine Co., Newark, N. J. 
Faries Mfg. Co., Decatur, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, 


Grammes & Sons, Inc., L. F., Allentown, Pa. 
Gray Bros. Co., Plano, Ill. 

Hubbard Spring Co., M. O., Pontiac, Mich. 
Hubbell, Inc., Harvey, Bridgeport, Conn. 
Krischer’s Mfg. Co., 255 Calyer, Brooklyn, N. Y. 
Lansing Stamping Co., 


ee 
Geuder, Paeschke & brey, st. raul @ 15th, Mliwaukee, 


ng, . 
Lenz Metal Stamping Wks.. J., 199 Franklin, New York. 


hd 


Electrical Manufacturing 


Massachusetts 


Machine Shop, Inc., Boston, 
Mathews Mfg. Co., 104 Gold, Worcester, Mass 
Mechanics Tool & Stamping Co., 7 Summer, Worcester, Ma : 
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Mass. 


Mutual. See Bull’ Dog Elec. Products Co. 
Patton-MacGuyer Co., Providence, R. 


Paul & Beekman Mfg. Co., 
Mfg. 


Plume & Atwood 


Precision Metal Workers, 3100 Carroll Ave., Chicago, 
N. 


. Waterbury, 


Premax Products, Inc., Niagara Falls, 


Quadriga Mfg. Co., 213 


W. Grand Ave., Chicago, Ml. 


Risdon Mfg. Co., Naugatuck, Conn. 
Scovill Mfg. Co., Waterbury, Conn. 
Sherman Mfg. Co., H. B.. Battle Creek, Mich. 


Signal Elec. Mfg. Co., 


Menominee, Mic 


Steinen & Co., 297 Washington, Newark, N. 


Thomas & Skinner Stee 
dianapolis, Ind. 


J 
1 Products Co., 1102 E. 23rd, 
United Stamping & Mfg. 


Co., Cleveland, Ohio. 


Waterbury Brass Goods Corp. panne — 


Waterbury Button Co., 
Waterbury Mfg. Co., 


Waterbury, 


236 Grand, Waterbury, Conn. 


Waterbury Metal Wares Co., Waterbury, 


Zierick Machine Wks., 
York, N. Y. 


Conn. 
F. R., 68 E. 13lst St., 


STANDS, Armature 
Columbia Machine Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut St., Brooklyn, N. Y. 
Electric —_ Supplies’ Co., 17 & Cambria Sts., 
Pa. 


delphia, 


Onan, David W., 43 Royalstone Ave., Minneapolis, 
Peerless. See Electric Service Supplies Co. 
Ridlon Company, Frank, Boston, Mass. 


Weidenhoff, Joseph, 435 
STARTERS, Motor. 


eavy Duty). 
STEATITE. See Cores, 


2 Roosevelt Rd., Chicago, Il. 
Controllers, Motor; Switches, 


Resistance Coil. 


STEEL CASTINGS. See Castings, Steel. 


STEEL for Electr 
Elyria Iron & Steel Co. 
Ryerson & Son, Jos., 2 
STEEL, Magnet 
Ajax Electrothermic 


ic Appliances 
» Elyri 


a, . 
558 W. 16th, Chieago, Il. 


I. 
1784 N. Fifth, Philadelphia, Ia 
474 Bank = ‘ 





Ne 


¥ 


Phila- 
Minn 


. Re- 
mote Control; Switches, Knife; Safety; Switches, Smap 


Corp., Trenton, N. J. 
Hercules Elec. Steel Corp., 145 Lafayette St., New York 
Indiana Steel Products Co., 4545 S. Western Ave., Chicago 
Ludlum Steel Co., Watervliet, N. Y. 


STEEL SHEETS 


Agathon. See Central Alloy Steel Corp. 
Allegheny Steel Co., Brackenridge, Pa. 
American Rolling Mill Co., Middleton, Ohio. 


American Sheet & Tin P’ 


Armelec. See Empire Steel Corp. 

Central Alloy Steel Corp., Massillon, O. 
Cyclops Steel Co., Titusville, Pa. 

Dynelec. See Empire Steel Corp. 

Empire Steel Corp., Mansfield. 0. 
Firth-Sterling Steel Co., — Pa. 
Manelec. See Empire Steel C 

Metelec. See Empire Steel Corp. orp. 

New) ort Rolling Mill Co., Newport, Ky 
Polelec. See Empire Steel Comp. 

Co., 335 Market, Youngstown, 0 


Republic Iron & Steel 
Tranelec. See Empire 


Steel Corp 


Uniloy. See Universal Steel Co. 
Universal Steel Co., Bridgeville, Pa. 


Wheeling Steel Corp., Wh 


ecling, W. Va 


STEEL, STRIP. See Strip Steel. 
STOCKS, tos 3 one Reamers 


Hall-Will, Ine., 
Red-E-Hall. See winait- 


Inc. 
Toledo Pipe Threading Machine Co., 


Pa. 
Will, 


STONES, Commutator 
Acme. See Green Equipment Corp. 
Caro. See Electric Service Supplies Co. 


Cleveland Stone 


dg.. Cleveland 


late Co., Frick Bldg., Pittsburgh 


1445 Summit, Toledo, 0 


nion Bidg. , & 
Co-operative Utilities Co., 1503 Columbia Ave., Philadel 


phia, Pa. 


Diamond Dee. See Co-operative Utilities Co 


Electric Service Suppli 
delphia, Pa. 
Green Equipment Corp., 


es Co., 17th and Cambria, 


Monadnock Block, Chicago, Tl 


Phila- 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore 


Imperial. See Martindale Electric Co. 
Lombard & (Co., Somerville. Mass 
Martindale Elec. Co., 1255 W. Fourth, Cleveland, 


STOOLS, Factory 


; Steel 


Angle Steel Stool Co.. Plainwell, Mich 


Chicago Wire Chair Co., 


Royal Metal Mfg. Co., 
STORAGE 
Battery Plates. See 
aes. es. 


613 N. La Salle, Chicago, IL 


1136 South Michigan Ave., Chicago, 


Plates, Storage Battery 
See —* 


Too See Tools, Storage Battery. 
STRAINING. —- ~~ —¥ INSULATION. See 


STRAIGHTENERS, Armature Shaft 


ey Machine Works & Malleable Iron Co., 


St. 


ve. and Chestnut , B 
STRANDING MACHINES. 
chines. 


STRIP STEEt 


Hot and Cold Roll). 


( 
Acme Steel Co., 2840 
Cold 


). 
American Steel & Wire Co., 208 S. La Salle, 


(Cold). 


Archer Ave., Chicago, Ill. 


American Tube & Stamping Plant (Stanley Wks.) 
port, Conn. (Hot & Cold.) 


Athenia Steel Co., 135 


William, New York, N. Y. 


Barnes Co., Wallace, Bristol, Conn. (Hot.) 
Central Alloy Steel Corp., Massillon, O. (Hot.) 


Griffin Mfg. Co., Erie, 
Laclede Steel Co., 8th 
Latrobe Electric Steel 
Republic Iron & Stee 


Sharon Steel Hoop Co., 


Stanley Wks., New Br 
Steel and Tubes, Inc., 
Superior Steel Corp., 
(Hot & Cold.) 
West Leechburg Steel 
burgh, Pa. (Hot & 


Pa. (Hot & Cold.) 
& Olive Sts., St. Louis, Mo 


Wire 


Chicago, 


(Hot 
Ne Latrobe, Pa. (Hot & Cold 


Co., 335 Market. Youngstown 


Sharon, Pa. (Hot.) 
itain, Conn. (Hot & Cold.) 


Cleveland, ©. (Hot & Cold.) 


Union Trust Blidg., Pittsburgh, 


Co.. Farmers Bank Bidg.. 
Cold.) 


Atlantic 
See Wire Manufacturing Ms- 


(Hot & 
iil 
Bridge- 
(Cold.) 


Pitts 





For those who want the best 


af SOLDERING FLUID 

Non-poisonous, non-corrosive, eco 
Yprmical. quick acting. Shipped in 
tin A liberal sample free. 










The 
Ruby Chemical 
Company 
Columbus, Oble 
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NON CORROSIVE 


Specialists 
of quality 


READE MFG. CoO., 





in the manufacture 
fluxes for 45 years. 


Tell us your soldering problems. 


Reades SOLDERING 


SOLDERING FLuxes FLUIDS, SALTS, PASTES 


133 Hoboken Ave., Jersey City, N 
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hia, Fa. ACCA ava oe > SPECIAL 
Cor = 
me — 
” = 
The Sy 
= 
best = 
rd, I a, 
} for is AS OT aa AS MADE porcclains not 
( 
| . \ ad T a promise but Insure an un- 
Electric Se" paralleled grade of insulation; 
New H . —— accuracy that only skilled craftsmen 
eating Sed accustomed to precision workmanship 
Atlantic Appliances iN can produce; Etats uniformity that is the 
Phi | meee 07 direct result of modern production 
: ‘ ws 
Minx aad facilitie. » = = ws wwe wep we # 
: Our clay specialties, plain and ae” 
threaded tubes, and Refractory 4 The Pioneer’s experience befits him 
Ill. | Porcelain for Electric Heating f -¢ | , 
~- Pn Appliances are superior in, every (Rants to offer the electrical manufacturer an 
ae way; an vii A” a excepto al se ce the de elo yeni 
makes the best Pyrometer Insu- =e 7 ; rye ah eg ae oe 
| lation. | Rem r apectan pomcesat parts ¢ 
| ee” size or shape no matter how intricate. 
Burgess & Company 
East Liverpool, Ohio 
York Factory at Wellsville, O. 
Chicag¢ } 
Chicag mative: on . ie ae . 
F. D. ane yl | The R. Thomas & Sons Co. 
368 No. Wells 8t., Chicago, Il. LISBON, OHIO 
U.S.A 
tisburgeh 
town, 0 
Toledo, 0 
be 
Philadel 
1. Phile- 
_m 
Sycamore 
0 
_m 
Chicago, TI B 
ee Wire e ne e 
guiding you straight to | 
Atlantile , ss , | | 
ag porcelain satisfaction | 
| 
- Porcelain buying is not a gamble or a matter } 
» (ia of guess work if you specify or insist 
icago, 1] upon getting STAR Quality. Star 
) Bridge Porcelain is real quality and 
sc ai yet the price is as low as 
| id some inferior kinds. || 
f Let STAR Quality 
fo. (Hot.) 1] guide you. | 
oe , y | . 
Estowr ) | : 
h | | Akron Porcelain 
yurgh a | 
.. 2 | Well formed - - - Strong 
| | Accurate - - - Good appearance 
— \| . ’ 
ING | || Reasonable Prices 
z i} 
| 
ASTE ] THE AKRON PORCELAIN CO. 
} | |] Akron, Ohio 
| | Formerly the Mogadore 
} 





















Electrical Manufacturing Vol. 3, No. 4 












































































































































STRIPPERS, Wire Adam Elec. Co., my St. Louis, io National. See Standard Elec. Mfg. Ce. 
heme. fee A. Laubecher Aurora Steel Products Co., Aurora, New England. See Paulding, John L. 
Artos Enginering Co., 69 Wi i Milwaul Wis. Barber Elec. Mfg. Co., North Attleboro, Mass. Nutmeg. See Hubbell, Harvey, Inc, 
(Cutting Stripping and Measuring) Bull Dog Electric Produc Co., Detroit, Mica. Operite. See Morse Co., Frank W. 
Austin ’ M. B., 108 8. Dessieines, Chicago, Il. Circle T. See Trumbull ‘Ble. Mfg. Co. Pass & Seymour, Solvay Sta., Syracuse, 
= — i Gis Ga ose Tee eZ 4 = S. sae. oS. uf ont we ae ee sgoseeebsesooss Ang 4 - LF 
> 3 5 Metal ° ° . N.Y. ding, » New Bedford, Mass....f 8 oe 
Electric Service Supplies Co., 17th & Cambria Sts., Phila Crouse-Hinds Co, fyracwe, N.Y. Fen Tap. Seo Beaver Bits. On 
E-Z. See Pyramid Products Co. E. W. See Trumbull Elec. Mfg. Co. Perkins. See Bryant Elec. Co. 
F. F. See France Mfg. Co. FA. See Adam Elec. Co., Frank. Pilot Electric Mfg. Co., 323 Berry, Broek- 
Foley Saw ‘lool Co., 655 Foley Bidg., 9 Main, N. E., %- A. Triumph. See Metropolitan Elec. Mfg. Se Ser eri re » 
Minneapolis, Minn. (Bench Type Wire Stripper.) Federal Steel Products Co., 2 Ave. L., Nee N Pilotoggie. See Pilot Elec. Mfg. Co. 
France Mfg. Co., 10325 Berea Rd., Cleveland. (Motor Large-Dail Mfg. Co. 606 Cherry, Philade! ladelphia, Pa, Pullrite. See Morse, Frank W. 

Driven. ) Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, © Rodale Mfg. Co., 200 Hudson, New York p ........ .. 
Goehst. See Klein & Sons. Landy Co., E. A., Fulton Bldg., P itteburgh. Sears, Henry D., 80 Boylston, Boston..f sp P BL F 
Hartman. See Service Sales & Mfg. Co. MacMillen Mfg. Co., 1400 N. Spring, Los Angeles, Cal. Smith & Co., T. C., 3915 Powelton Ave., 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Major. See Adam Elec. Co., ieee ee: errr _gerer 
at] Mason. See Trumbull-Vanderpoe. Mfg. Co. Snapit. See Co. 

Ives Mfg. Co., Meriden, Conn. Metropolitan Device Corp., 1250 Atiantia Ave., Breoklyn, eperten., Bee Bryant lec. &. abide 

Klein & Sons, Mathias, Chicago, Ill. tandar: ec. g. be /rightw 

Laubscher, A.. 77 Fort Pleasant Ave., Springfield, Mass. Metropolitan Elec. Mfg. Co., Blvd. at 14th, Leng Island Ave., Chlengo, Ull.......ccccccccscvecs a7 es . 

Perfection. See Weber Machine Corp. M ty, N. Trigle. See Bryant Elec. Co. 

Service ‘Sales é& Mfg. Co., 17005 Meigrave Ave., Cleveland, a i Ey ay By Trumbull Elec. Mfg. Co., Plainville, Conn.f's P BL. 

Ohio. agg tng, Dog E a. pies Co. Tumbolier. See Hart & Hegeman. 

8 See Wire Stripper Co. Fy - Fy S, 3, OO Twi-Lite, See McGill Mig. Co. 
Weber Machine Corp., 33 8. Water, Rochester, N. Y. ckinte. Geo Guite Weleek ties haem tie Cn United States Elec. Mfg. Corp., 222 W. 
Wire Stripper Co., 507 Erie Bldg., Cleveland, O. Palmer ‘Elec. & Mfg. Co., Waltham aon : 114th, gms BOER, NM. Vin. ccceccccccces f 
Zierick Machine Wks., F. BR, 6 New York City. popbins & Myers, Inc., Springfeld, ©. Victor. See Keil & Son, Francis. 

otor Driven Stripper & Twister). safe-Lock. See Trumbull-Vanderpoel Elec. Mfg. Co. Weber. See Sears, Henry D 


(Mi 
SWITCHBOARD INSTRUMENTS. See Instruments, Port- Safelock. See Westinghouse Elec. Workrite. See Morse, Frank W. 








& Mfg. Co. ., 
Sehmuckler & Sons, 2233 N. 28th, Philadelphia, Pa. Yankee. See Bryant Elec. Co. 
SWITCHBOARD ALS. Lenses. Square D Co., Detroit, Mich. SWITCHES, Snap; Heavy Duty 
SWITCHBOARDS. SLABS ND BARRIERS 8S. 8. See Wadswerth Elec. Mfg. Co. Heavy duty rotary —~ switches for Yplectrie Range and 
See Asbestos Slabs; Meided Insulation: Slate; Soapstone. } >. wn. ad oi) Gherp, Baltimere, Md. Small Motor Contro 
Tram ec. Vtg. 2 » Conn. Arrow El Div. of , & He an Elec. Co., 
— Sune. Bt a gag Elec. = 4 . —- Cona. Hartford. Conn. vi 
a , Binding. A ‘elock. eo Trum -Vanderpoel Elles. 
in. ee Uaueait. See, Metropolitan Deriee Corp. ay ge hy Oy ma hea 
=~ ~ Kany : ttery, Unit-Versal. See Bull Dog Elec. Products Co. Domestic Electric Co., 7723 St. Clair Ave., Cleveland, Ohio 
oe oe = Sw ey Metal Box & Products Co. General Electric Co., Section W-234, Merchandise Dept 
Canopy. See Switches, Snap. Vv. #ittings Co., 711 Cnerry, Philadelphia, Pa. Bridgeport, Conn. — ‘ 
SS See Switches, Time. ee Elec. Mfg. Co. Hart Mfg. Go., Hartford, Conn. 
Bigg 5 jaa. i =. Westinghouse Elec. & Mfg. Co., Mansfield, 0. Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co 
Float. See Switches, Tank. SWITCHES, Remote Control Hartford, Conn. 
ush. es, Snap. ish Button, Magnetically Operated. WITCHES, Storage Battery; Automatic Dis- 
Handles. See Handles, Wood Adam Electric Co., Frank. St. Louis. Mo. . connecting . “ve 
Knife, Baby. See Switches, Battery & Baby Knife. Allen-Bradley Co., 494 Reed, Milwaukee, Wis. Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee 
Lever Radio. See Radio Mounting. Automatic Switch Co., 154 Grand, New York, N Penn Electric Switch Co., Des Moines, Ia 
Lever. See Switches, Snap, Lever. Burke Controller Co., 369 Lexington Ave., New York. ‘N.Y Radioloc. See Cutler-Hammer Mfg. Co. : 
Limit. See Controllers, q Clark Controller Co.. 1146 E. 15 2nd, Cleveland, a 
Mercury. See Switches,Mereury Cramer & Co., R. W., 136 Liberty, New York, N. Y. SWITCHES, Tank 
Motor Starting. Magnetic Type. See Centrellers. Cutler-Hammer, Inc., 1287 St. Paul Ave., Milwaukee. Blackburn-Smith Corp., 25 W. 45th, New York, N. Y 
Motor Starting. Non-Magnetic. See Switches, Motor Diamond H. See Hart Mfg. Co. Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee 
Starting. Dunco. See Struthers Dunn, Inc. Electrical Kepair Co., 240 W. 25th, New York, N. Y. 
Pendant. See Switches, Snap. General Electric Co., Section W-234, Merchandise Dept., General Electric Co., Schenectady, y 4 
ing. See Controllers. Bridgeport, Conn. Industrial Controller Div. of Square D Co., S. Vierce & 
Push Button, Snap. See Switches, Snap. Hart Mfg. Co., Hartford, Conn. Hanover Sts., Milwaukee, Wis. 
Push Button, Motor Starting. See Switches, Remote Control H. P. See Palmer Elec. & Mfg. Co. Leader-Trahern Products Co., Decatur, Ill. 
Radio Receiver. See Radio Mountings. Industrial Controller Div. of Square D Co., Milwaukee, Wis, Ostrander Elec. Wks., W. B., 911 Atlantic Ave., Brooklyn 
Range. See Switches Snap; Heavy Duty Kato Engr. Co.. Mankato, Minn. Penn Elec. Switch Co., 20th & Walnut, Des Moines, Ia 
Remote Control. See Switches, Remote Control. Major, F. A., System. “ Adam Elec. Co. Sundh Elec. Co., Parkhurst St. at Ave. C, Newark, N. J 
Reversing. yo? we enone Controller Co., 51 8. Gay, Baltimore, Md. Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Rotary. See Switches, Snap. almer Elec. & Mfg. Co., Waltham, Mass. P 
Safety. See Switches, Knife. Precise Mfg. Co., 254 Mill, Rochester, N. Y. SWITCHES, Time (Automatic Clock Operated 
Snap. See Switches, Snap. Protectoswitch. See Precise Mfg. Co. Switches) 
Starter Type. See Controllers. R. C. O. C. See South Bend Current Controller Co. Anderson Mfg. Co., Albert & J. M., 289 A, Bosten, Mass 
Storage Battery. See Switches, Storage Battery. Sauter. See Cramer & Co., R. W. Astrachron. See Gem Engineering Co. 
Surface. See Switches, Snap. Signal Engineering & Mfg. "Co, 146 W. 14th, New York Automatic Elec. Heater Co., 1505 Race, Philadelphia, Pa. 
Tank, See Switches, Tank. South Bend Current Controller Co., South Bend, Ind. Automatic Elec. Mfg. Co., Mankato, Minn. 
Time. See Switches, Time. Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. Automatic Lighting Co., 831 Greenmount Ave., Baltimore 
Toggle. See Switches, Snap. Takamine Corp., 208 Rawson St., Long Island City, N. Y. Angenatty Sprinkler Corp. of America, 910 B. of LE. 
Tumbler. See Switches, Snap. — Nes L. -. pn ee Ore. Bank Bldg., Cleveland, Ohio. 
; riplock. See Monitor Controller Co. Automatic Timer Co., 1841 Euclid Ave., Cleveland, 0. 
SWITCHES, Battery and Baby Knife Trumbull Elec. Mfg. Co., Plainville, Cenn. Berry, A. Hall, 73 Murray, New York, N. Y. 
PR 204 .——¥ ~~ Zenith Elec. Co., 537 S. Dearborn, Chicago. Ill. Brown & Pengilly, Inc., 1264 Folsom, San Francisce, Cal. 
nti- Wood. see e ’ . dram Juri to) . » Rev 
Bridgeport Switch Co, 208 Center, Bridgeport, Conn. SWITCHES, Snap _— ~~ Time Switches, Inc., 1557 St. Clair Ave., Cleve: 
Bryant Electrie Co., Br port, * Se 
Chapman. See Frank W. Morse & Co. Feed Through sete seeseeceeeeee es See p Coca tbent an per A —. 15 St Lynn, Mass. 
Chicago Elec. Mfg. Co., 2801 S. Halsted, Chicago, Fixture (Canopy, Candelabra and — be 4 Ay =~ B. 5 Heater —_ : 
Chicago-Jefferson Fuse & Elec. Co., 1506 W. 15th, Chicago Key Arm)  ...cssescccccsecees See F Com-tne-ter, Bee. Aumalite Oua-tae-ter 
Cirele T. See Trumbull Elec. Mfg. Ca. BIB 6. 2c cece cccsececccccccccces See f Cramer & Co P Liberty, New York, N. Y. 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. Lever, Toggle, Tumbler.......... See L Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
Crown. See Edwards & Co., Inc POM a ccccccccccveccccccceces See p Frisch, Walter P., 104 Lind J ith, a 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. a errr See P Gem “ngineerine  Co., Hiempetead, N.Y. 
Diamond H. See Hart Mfg. Co. ROCATY ccccpesccccvcccccccccccces See BR General Electric Co., Sch 
Edwards & Oo, Ine.. 140ca & ey Rg | York, N. Y. ieee a a Mae sgmce's aan deed See s Go-N-Set. See G. & S. Research Lab. 
Electrad, Inc., 42: roadway, New York, N. Y. ee Also Switches, Snap; Heavy Duty. Rese 
Eureka. See Frank W. Morse & Co. Adam Electric Co., Frank, St. Louis, Mo.f ......... * Cal. arch Laberatory, 1269 Cochran Ave., Le 
Fahnestock Elec. Co., cor. East Ave. and 8th, Long Island Anylite Elec. Co., Ft. Wayne, Ind. ch Seve ten Hart Mfg. Co., Hartford, Cenn. 
City, N. Y. Arrow Electrie Diy. of Arrow-Hart & aastted. Gee Deep A. Wael 
Handy. See Chicago Elec. Mfg. Co. Hegeman Elec. Co., Hartford, Conn...fsp P RL F Horni Signal Mfg. Co . 290 Hudson, New York, N. Y 
H. H. See Hart & Hegeman Div. Arrow Head. See Arrow Elec. Jewel. See Time Switch Sales & Service ac 
Hart Mig. Co., Hartford, Conn. ee a Knowies, W. E., 2869 Broadway, Oakland, Cal 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co. Th, Ge. Sn abdeensanssesesnsscesessesecns S et? «© Kwixset. See ‘Thompson Cloek Co . . 
Hartford, Conn. (Push Button.) Best. See United States Elec. Mfg. Corp. Lamp-Lighter. See Robbins & Myere Co. 
Harwood. See Frank W. Morse & Co. Brascolite. See Guth & Co., Edwin. Liberty Bell Mfg. Co., Minerva, 
Heinemann Elec. Co., Philadelphia, Pa. Bremer Elec. Mfg. Co., 139 N. 7th, Mercury Time Switch  Co., Marine City Mich. 
Jost. See Frank hee gl . > ene — eset oe eae f se +s +8 + Northwestern Co., Omaha, eb ° 
Kappa. See Trumbul lec g. Co. ridgeport Switen is 2 enter, 
Keil & Son, Francis, 401 E. 163rd, New York, N. Y. RN nc teckinssanessesns = eae oh a? eS Co. 489 (Bt Clair, Ave., _— 
Kendrick & Davis Co., Lebanon, N. H. Bryant Elec. Co., Bridgepert, Conn...... fepP RLF Racine See Reliance Automatie Ltg. Co. 
Keystone. See Frank ‘W. Morse & Co. B. S. Co. See Bridgeport Switch Co. Radio ‘Owl, 2269 E. 5lst, Los Angeles, Cal. 
King Mfg. Co., B. C., 302 Park Ave., Brooklyn, N. Y. Carling Tool & Machine On, 32 Union Radio Switchman. See R-V Mfg. Co 
Knox Porcelain Corp., Knoxville, Tenn. Place, Hartford, Conn.. sess -++:.++++ F potiance Automatic Ltg. Co, 1925 Meade, Racine, Wis. : 
K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. Cirele F. Mfg. Co., Trenton, N. J...... 4.3.8 .. 69 Research Mfg. Laboratory, 1269 Cochran Ave., Les Angeles, 4 
Kurz & Root, Appleton, Wis. Circle T. See Trumbull Elec. Mfg. Co. Kobbins & Myers Sprin 3 . 3 
Leviton Mfg. Co., 226 Newell, ten. Y. Connecticut Elec. Mfg. Co., Bridgeport, Ross Safety Switch Corp., 1 E. 42nd, New York, N. Y 4 
Lyons Mfg. Co. (Mt. Carmel), New = Conn. CM.  cushocnecesaccesdeacdas 60006 8e6y -arazd R-V Mfg. Co Marshfield, Mass r a 
Majestic Elec. Mfg. Co., 80 N. 12th 8t., St. Louis, Mo. Crouse-Hinds Co., Syracuse, N. -+++++. L.. geuter. See Cramer & Co 5 : 
Manhattan Elecl. Supply .- 190 Sixth Ave., New York. Cutler-Hammer, Inc., 1288 St. Paul States Co., Hartford, Conn. 
Morse Co., Frank W., Beston, Mass. Ave., Milwaukee, Wis. ..........see00 os P ....L.. ‘ Phompson Clock Co., H. C., Bristol, Conn. 
Partrick & Wilkins Co., Philadelphia, Pa. Diamond H. See Hart Mfg. Co. Time Switch Sales & Service, 1841 Euclid Ave., Cleveland, — 
Porcelain Products, Inc., Findlay, Ohio. Dugle. See Bryant Elec. Co. 0. | 
Powerlite Switchboard Mfe. Co., 4149 E. 79th, Cleveland, 0. Economy Fuse Mfg. Co., 71 Greenview sess ee ee es ork Clocks, Ine., 18 B. 41st, New York, Mg 
Pullrite. See Frank W. Morse & Co. Ave., Chicago, Ill. : .++++e++e FB Walser Automatic Timer Co., 342 Madison Ave., New York. : 
Reliable Electric Co. ‘oon oy Ave., Chicago, Ill. Gaynor Elec. Co., Bridgeport, ‘Conn.....- 5. Pe, Re Zenith Elec. Co., 58% S. Dearbern, Chicago, II. ‘ 
Samson Electric Co., Canto General Elec. Co., Section W-234, Mer- a 
Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland chandise Dept.._ Bridgeport, | _conn.. .f{spP RLF TACHOMETERS i 
Sta-Rite. See Frank W. Mozse & Co. Glo-Guide. See Bryant Klec. Speed Indicators, Speedometers, Revolution Counters 4 
Trumbull Elec. Mfg. Co., Plainville, Conn. Gold Star Push Switch. hn ‘Hart & Biddle, James G., 1211 Arch, Philadelphia, Pa. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. Hegeman. Brown Instrument. Co., Wayne & Windrim, Philadelphia ; 
Wood Elec. Co.. C. D., 565 Broadway, New York, N. ¥ Guth & Co., Edwin, 2615 Washington Ave., Comet Elec. Co., 47 Union Trot Bldg. Indianapolis, Ind 
St. Louis, ° ais saw Durant Mfg. Co., 655 Buffum waukee, is. a 
SWITCHES. Mercury Hart Mfg. Co. L .. Electric Tachometer Corp., Spring Garden & Broad St 3 
(For Temperature Control Apparatus.) . A Philadelphia, Pa 
Con-Tac-Tor. See Time-O-Stat Controls Co. Hart & Hegeman, Div. of Arrow-Hart & Pp F Holtzer-Cabot Wee. Co., Boston, Mass. 
Cooper Hewitt Electric Co., 410 Eighth, Hoboken, N. J. Hegeman Elec. Co. (Door Bolt Control) f sp RL spay he ag. | py 
Cramblet Engineering Div. ef Time-O-Stat Controls Co., 236 ert, See F gg A Hiegeman. Mite. C Productimeter. See Durant Mfg. Co. 
Milwaukee, Milwaukee, Wis. Hubbell, oe Se egeman mg. 0. L WF Standco, See Sticht & Co. 
Pabeice Thermostatic Control Co., 4750 Sheridan Rd., Chi- ee ise boxe Conn... 8D.-... Sticht & Co., H. H., 13 Park Row, New York, N. Y. 
Til. . ‘o 
General Kontroler Co., 200 E. First, Dayton, 0. Keli & Son, Francis, 401 E. 63rd, New — Mfg. Co., 14 Sargeant, Hartford, Conn. as ee 
Kon-nee-tor. See Cooper Hewitt Elec. Co. York, N. Yaeseccesscccsesccccccvees cool .. oe 00 oe jot. 2 , luyse 
Fontax. See General Kontroler Co. Leviton Mfg. Co., 226 * Newell, Brooklyn. .......-. F Zemickow Co., O., 15 Park Row, New Yok, N. ¥. 
Mercoid Corp., 564 W. Adams, Chicago, Levolier. See ill Mfg. Co. ae 4 , 
Safety Regulator Co., 529 S. Mathews, Lae este. Cal McGill Mfg. Co., Valparaiso, Ind.......f ...... lL F TAGS, Cable; Pole and Battery 
Time-O-Stat Controls Co., Elkhart, Ind. = a 2 Co., 80 N. Ninth, _— .P American Radio Hardware Co., 135 Grand, New York, N. ¥ 
\. « be seveesseesers eeeeeseee ere eo oe oe oe at’ 
Se tes Cae eee Wee. Bits. Oe oh se ...¥ nde ct an +. al = R Benedict" te, amen Bast Syracuse, N. : 
Accessible. and ec. s. = an ty, N. Y...0e. 7 S¢e6 Brocklin Und ound Elec’l Mf he "Glenside, Pa. ‘4 
Aces. See Colt’s Patent — Mfg. Co. Morse Co., Frank W., 291 Congnesn, Beaten . se 0 50 6h. Oe “ - 
4 4 
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O you look for the same 

qualities of integrity, sound- 
ness of character and staying 
power? You should, because 
these qualities are just as impor- 
tant in one cog of the wheel as 
another. 
In our long experience in making 
refractories, we have learned to 
meet new developments as well 
as standard requirements, with 
the most satisfying results. 


What to Look for in 
Refractories 


Your refractories should resist 
the electrical voltage at high tem- 
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We make a complete line of refractories for electric 
ranges and other domestic appliances, and also tubes 
and cores for all types of resistance windings. Of 
special importance are our refractory heating element 
supports for electric furnaces. 





Do you buy refractories in the same 
way you hire an executive? 





injuring the metallic resistor. 


as past masters of their art. 


perature; they should not spall 
or spit-off while heating or cool- 
ing. They should be physically 
strong enough to support the 
heating elements at high tem- 
perature. They should be con- 
tinuously uniform in all dimen- 
sions and clearly molded, with 
all sharp edges removed to avoid 


fact, they should be made by the 
company who, through their pio- 
neering work, have made possible 
refractories with the above speci- 
fications, and who are acknowl- 
edged by the electrical industry 





East Palestine, Ohio 


ae 


THE ELECTRICAL 
REFRACTORIES CO. 




















In the specifications 
covering your electric 
washing machine _in- 
clude “shock absorb- 
ers as standard 
equipment 

The Oneida Flexible Coupling ab 
sorbs the shocks of sudden starts 
and stops—it is the connecting link 
between a long life of trouble-free 
service and the total absence of an 
noying ‘“‘servicing.”’ 

The Oneida is found on many motor- 
operated appliances—perhaps its ap- 


plication to your product might solve 
a disturbing problem. 


DELBEE RUBBER CO. | 
Syracuse, 


N. Y. 


ONEIDA 


flexible 


coupling 


















ting 


tors. 








x THE 
» MARTINDALE ELECTRIC CO. i@ 
: CLEVELAND, OHIO, U.S. A. 


THE MARTINDALE ELECTRIC COMPANY 
1255 West Fourth Street, Cleveland, Ohio 
I am interested in your equpiment; send me: 


No. 9 Undercutter catalog 














driven 


No. 12 General Motor Maintenance Catalog 
Pe acd 6 Cec iwddaetancébeececckooeume 
GEE, - tats ache dt Meee CAedS wane Coed ebeeeeks 


CRY Le adeuwe dans os seukld sa wick dntbed aus dee weee aaa 


Send for this 
complete 
c o mprehensive 
catalog 
ing 11 different 
types of motor 


and 


show- 


under- 
cutters for slot- 
commuta- 


Also you will 
be interested in 
our new No. 12 


General Motor 
| M aint enance 
, Catalog. 





























TAGS, Cable—Co 


ntinued 


Crowe Name Plate & Mfg. Co., 1749 Grace, Chicago, III. 
Grammes & Sons, Inc., i. F., Allentown, Pa. 
International Tag Co., 319 N. Whipple, Ill. 


Chicago, 
Premax Products, Inc., Niagara Falls, N. Y. 
Viking Tool & Machine Co., 745 65th, Brooklyn, N. Y. 
‘Wetarbury Button Ce., Waterbury, Conn. 


TAGS, Shipping 

Campbell Paper Box Co., South Bend, 
International Tag Co., 319 W. Whipple, 
TANK SWITCHES. See Switches, 

TANKS, TINNING. See Wire Manufacturing Machines 


TAPE, Asbestos 


Ind 
Chicago, Ill 


American Asbestos Co., Norristown, Pa. 

Asbestos Fibre Spinning Co., North Wales, Pa. 
General Asbestos & Rubber Co., oo 8. C. 
Johns-Manville Corp., New York, N 

Mitchell-Rand Mfg. Co., 19 Vesey, es York, N. Y 


Niagrite. See Johns-Manville, Inc. 
Shield Brand. See Mitchell-Rand Mfg. 


TAPE, Cotton, Linen, Silk; 
Tape, Sleeving, Webbing. 
rf 


Co. 


Anchor Webbing Co., Nye, Pawtucket, R. I. (Cotton, Silk.) 
Awebco. See Anchor Webbing Co. 

Eagle. See Sidebotham, Inc., John. 

General Electric Co., Schenectady, N. Y. 

Gilmer Co., L. H. (Tacony), Philadelphia, Pa. 


Hope Webbing Co., 1005 Main, 

Krout & Fite Mfg. Co., Allegheny Ave. & 
Philadelphia, Pa. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Pearce Co., R. T., Covington, Ky. 

Shield Brand. See Mitchell-Rand Mfg. 

Sidebotham, Inc., John, 4317 Griscom 

Smith Belting Co. (Germantown), 

Superfine. See Windsor Webbing 

Westinghouse Elec. & Mfg. Co., 

Windsor Webbing Co., Pawtucket, 

Worcester Braiding Co., 34 Southbridge, 


TAPE, Mica 

Chicago Mica Co., 345 Campbell, Valparaiso, Ind. 

Mica Insulator Ce., 200 Varick, New York, N. Y 
Mica Mfg. Co., 135 "Johnson, Brooklyn, N. Y. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TAPE, Rubber and Friction 

Ackerman. See Ackurate Rubber Co. 

Ackurate Rubber Co., 25 Beaver St., New York, N. Y. 

Adamson & Co., Joseph, Columbia and Germantewn Aves.. 
Philadelphia, Pa. 


Adhere. See Westinghouse Elec. & Mfg. Co. 

Alpha. See Johns-Manville, Inc. 

Amazon. See Graybar Elec. Co. 

Appleton Rubber Co., Franklin, Mass. 

Black Diamond. See Dunton Co., M. 

Boston Woven Hose & Rubber Co., 

Brooklyn. See Johns-Manville, Inc. 

Bull-Dog. See Boston Woven Hose & Rubber Co. 

Candee. See Ackurate Rubber Co. 

Canfield Rubber Co., Bridgepert, 

Canton. See Plymouth Rubber Co. 

Clifton. See Clifton Mfg. Co. 

Clifton Mfg. Co., 65 Brookside Ave., Boston 30, 

Competition. See New York Insulated Wire Co. 

Double-Wear. See Dryden Rubber Co. 

Dryden Rubber Co., 1014 ~" Kildare Ave., 

Dur.aee, See Okenite Co. 

Dunton Co., M. W., 670 ade 8t., 

Dutch-Brand. See Van Cleef Bros. 

Elkhart Rubber Wks., Elkhart, _, 

Firestone Tire & Rubber Co., Akron, O 

Electric Co., Section W.2: 34, 
Bridgeport, Conn. 

Graybar Elec. Co., = Bldg., Lexington Ave. & 
St., New York, N 

Grimshaw. See New York Insulated Wire Co. 

Griptite. See Canfleld Rubber Co. 

Holfast Rubber Co., Atlanta, Ga 

Hoidtite. See United States Rubber Co. 

Hydro-Proof. See Elkhart Rubber Wks 

Imperial Rubber Co., 220 Broadway, New York N. Y. 

[mpervo. See Canfield Rubber Co. 

Irco. See Imperial Rubber Co. 

Johns-Manville Corp., New York, N. Y. 


Providence, R. I. 
Emerald 


Co. 
Philadelphia, 
Philadelphia, Pa. 


Co. 
ee rast ‘me Pa. 


Pa 


Worcester, Mass 


Boston, Mass. 


Conn. 
Mass. 


Chicago, 
Providence, R. I 


In 


“Merchandise Dept., 
43rd 


Jomanco. See Johns-Manville, Inc. 
Kerite Ins. Wire & Cable Co., 30 Church, New York, N. Y. 
Manson. See Okonite Co. 


New York Insulated Wire Co., 114 Liberty, New York, N. Y. 
a Co., Passaic, N. J. 


See Appleton Rubber Co 


4 & B. See Ruberoid Co. 
Paratex. See Appleton Rubber Co. 
Paruco. See Passaic Rubber Co. 


Passaic Rubber Co., Cli 
Plymouth Rubber Co., 


fton, N. J. 
1400 Revere, Canton, Mass 


Red-X. St. Louis Rubber Cement Co. 

Relio. See United States Co. 

Ruberoid Co., 95 Madison Ave., New York, N. Y. 
S. I. See Superior Insulating Tape Co. 

Slipknot. See Plymouth Rubber Co. 

Star. See Sullivan & Sons a Co., J. 

Sticka. See Graybar Elec. 


Stixwell. See Clifton Mfg. Go. 
Sullivan & Sons Mfg. Co., J., 2224 N. 9th, Philadelphia, Pa. 
Superior Insulating Tape Co., 3044 Lambdin Ave., St. Louis. 


2-Plex. See Holfast Rubber Co. 
U. S. See United States Rubber Co. 
United States Rubber Co., 1790 Broadway, New York, N. Y. 


Yan Cleef Bros., 7722 Woodlawn Ave., Chicago. 
Victcr. See Graybar Elec. Co. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conn. 
General Electric Co., Section W-234, 
Bridgeport, Conn 
Irvington Varnish & 
Mica Insulator Co., 
Mitchell-Rand Mfg. Co., 19 Vesey, 
New Jersey Wood Finishing Co., 
Radiotape. See Respro, Inc 
Respro, Inc., Wellington Ave. (Auburn), Providence, 
Shield Brand. See Mitchell-Rand Mfg. Co. 
Sico. See Standard Insulator Cc 
Standard Insulation Co, East Rutherford, N. J 
Voltape. See Respro, Inc 


TAPING MACHINES, Coil 
Copeman Electric Works, P. E 
0 

Columbia “Machine Works & Malleable Iron Co., 
Ave. and Chestnut St., Brooklyn, N. 

Electric Service Supplies Co., 
delphia, Pa. 

Griswold Machine Co., 

Ri 


Merchandise Dept., 


Irvington, N. J. 

ck, New York, N. ¥ 
New York, N. Y. 
Woodbridge, N. J. 


Insulator Co., 
200 ~=(V: 


ie | 


1820 Chouteau Ave., St 


Atlantie 
17th & Cambria Sts. Phils 


George, New Haven, Cenn 


dion Company, Frank, Boston, Mass 
Segur 


See Electric Service Supplies Co 
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TAPING MACHINES, Wire 

American Insulating Machinery Ce., 519 Huntington Ave.. 
Philadelphia, Pa. 

Wire Machinery 95 Fa Am., New ees Conn. 

TAPS. See Stocks, s and Reamer 

/ENSION DEVICES, “Cell Wire. i Racks, Wire Reei 

TENSION MACHINES, Band Wire 

Ceeste, Suemes Supplies Co., 17th & Cambria Sts., Phila 
delphia, 

Peerless. See Electric Service Supplies Co. 

TERMINALS AND CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 


All-in-One. See Ohio Parts Co. 
Barcy-Nicholson Co., 2801 Fort, W., Detroit, Mich. 
assett Metal Goods Co., Derby, Conn, (General Selling 


Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 

Burton-Rogers Co., Boston, Mass. 

Cabelug. See Jones, Howard B. 

Clark Metal Products, 490 Hancock Ave., Bridgeport. 

Dixte Supply Co., 91 7th Ave. New Yerk. 

Double Grip. Pp 

Eagle Elec. Mfg. Co., 59 Hall.’ Brooklyn, N. Y. 

Electron. See Bassett Metal Goods Co. 

ne Elec. Co., East Ave. and 8th, Long Island 
ty, N. 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Ideal Clamp Mfg. Co., 198 Bradford, Brooklyn, N. Y. 

Jones, Howard B., 2226 Wabansia, Chicago, Ill. 


K. E. M. See Kuller Blee. Mfg. 
Kulier Elec. Mfg. Co., 575 Pierce Ave., Long Island City. 
Morse Co., ank W., Boston, Mass. 


Nu-Way Snap. See —_——- Mts. Co. 

Ohio Parts Co., 3301 Colera Cincinnati, O. 
rum, S. RB. M., 508 N. Tith, ‘Philadelphia, Pa. 
Patton-MacGuyer Co., Provi BR. ZL 

Pons, Bugene, 927 Campbell Ave., Sebenegtedy, uN. F. 
Peterson Co., 7 Beverly, Providence, BR. 

Supp Salem 

Sherman Mfg. Co., H. B., Battlo jo Mich. 


Shure. See ‘Burton- Rogers > 
Tinkerbox. See Weber Elec. Wks. 
Waterbury, Button Co., Waterbury, 


Conn. 
Weber Elec. Wks., Brooklyn Sta., Cleveland, O. 
Wolverine Tube Co., 1415 Central Ave., Detroit, 
Zierick Machine Wks.. F. R., New Y 


TEST BENCHES, Armature 

Allen Electric & Equipment Sty  —- ecamaied Michigan. 
Burton & Rogers Co., 

Cowie Electric Co.. E. 8. 816 McGee, Kansas City, Mo. 
Electric Machine Corp., o's N J.; Indianapelis, Ind. 
Hobart Bros. Co., Troy, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 
Miho Company, 717 Sycamore, 


Mich. 
ork. 


Cincinnati _— 


North East Electric Co., Rochester, N. 
Pence & Son, H. as San Luis Obispo, Cal 
Weidenhoff, Joseph, 4352 W. Roosevelt Road, Chicago, IIL 
TESTING INSTRUMENTS. See Instruments. 
TESTERS, Coil 
(Includes Armature Growlers, trouble shooters, and ether 
portable testing devices) See a Instruments 
Ace. See eidenhoff, Joseph. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Allen Electrie & Equipment .. Kalamazoo, Michigan. 
Ankenbrandt, J. J., 2140 Wakeman, Toledo, Ohio. 
Armeter. See Chapman Electric Works, P. E. 
~~ Electric Products Co., Goshen, Ind. (Storage 
att 
—> -O- Teter. See Indiana Mfg. & Elec. Co., also Case 
Burton. & Rogers Co., 857 Boylston, Boston, Mass. 
Case Elec. Co., Marion, Ind. 
Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 
Chapman Elec’l Works, P. BE, 1820 Chouteau Ave., St. 


Louis, Mo. 
Colpin Corp., 6110 S. Main, Los aaa. Cal. 
Columbia. See Weidenhoff, Jos 
Comparometer Co., New U Minn, 
Cowie Electrie Co, E. 8., 1816 McGee, Kanses City, Me. 
Economy. See Wei , Joseph. 
Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland. 
Electric Machine Corp., 529 8. N. J., Indianapelis, Ind. 
Electrotest. See Comparometer Company. 
Elmco. See Electric Machine Corp. 
Ew-Ri-Test. See Weidenhoff, Joseph. 
Forest oy Co., 272 New, N. J. 
Ga-Jit. See General Instrumen f 
General Instrument Corp., 225 + erick, New York. N. Y. 
Herald Elec. Co., Bast End Ave., New York, N. Y. 
Hobart Bros. Co., Troy, Ohio. 
Ideal. See J. J. 
~* Mfg. & Electrie Co., Marion, Indiana. 
Kietzman Electrical Mfg. Co., 234 N. Central, Gilman, Ill. 
Mass. 


— 


Leich Electrie Co., 
Lundin Electrie Machine Co., 10 Thacher, Beston, 
Mallory Electrie or Factories Bidg., Toledo, Ohio. 
Marshall Elec. Co., Elkhart, Ind. 

Miho Company, 717 Sycamore, Cincinnati, Ohio. 
North East Electric Co., Rochester, N. 
Onan, David W., 43 Ave., Minneapolis, 
Paneltest. See Forest Electric Co. 
Portometer. See cee _ Seat Co. 


ee lectric Co. 
Presto. See Metal Specialties Mfg. Co. 
Reliable Parts Mfg. Co., Wel lington, Ohio. 
t. Bartiet oo Co. 


ectric Scone 
, 1749 N. Winchester Ave., 


Corp. 

eter. ga Joseph. 
See Colpin C 

v Weidenhoff, Joseph. 

Weidenhoff, Joseph, 4352 W. Roosevelt Rd.. 

TESTING LABORATORIES 

Elec’l Testing Laboratories, 80th St. and East End Ave., 
New York, Ze 

National Elec’l Inst. Co., 162 Sidney, Cambridge, Mass. 

New York Testing Laboratories, 80 Washington, New York. 

Rubicon Co., 29 N. Sixth. Philadelphia, P 

Stupakoff Laboratories, 6617 Hamilton Ave., 

THESSS JUNCTIONS. See Instruments, 
ard. 


THERMOSTATIC METAL 

Chace Valve Co., W. M., 

Coffin Mfg. Co., B. F., 30 Court. Newark, N. J. 

Cook Plate Co., Edw. N., 70 Ship, Providence, 
47 


Mina 


Chicago, Ill 


Chieage, Ml. 


R. I. 


a. 
Pittsburgh. Pa. 
Laboratory Stand- 


1600 Beard Ave., Detroit, Mich. 





THERMOSTATIC METAL 


For Low and High Temperatures 


Our No. 1800 metal for temperatures up to 
Our No. 2800 metal for ‘temperatures up to 
1500° F. 

Ww. M. CHACE VALVE COMPANY 


1600 Beard Avenue, Detroit, Mich. 
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imanenes Seamless Wire Co., 775 Eddy, Providence, RB. L 


nterstate Products Corp., 29 Commercial, Newark, N. J 
Venbur. See Coffin Mfg. Co, B. F 

Wilco. See H. A. Wilson Co. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
THERMOSTATS 


American Thermostat Co., 226 Jeliff Ave., Newark, N. J. 
Automatic Appliance Co., Jackson, Mich. 


Bak-Rite. See Electric Appliance Mfg. Co. 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E. 
Cleveland, O. : 

on Machine Wks. Co., 7 Willow, Lynn, 

Brown. See "Blectric Automatic A Apstionse Co. 

Brown Instrument Co., Wayne & Windrim, Philadel Pa. 

Burke Controller Co., 369 Ave., New Yi L = 

Cobb Elec. Appliance Co., 100 Massachusetts Ave., Boston, 


Cramblett Engineering Div. of Time-O-Stat Controls Co 
286 Milwaukee, Milwaukee, is. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Diarrond i. See Hart Mfg. Co. 
Co., Denver, 


g. 
Electric Automatic Appliance 
Electric Heat Control 2 Carnegie Ave., estan, 0 
Electric Maid. See Hankscraft Co. 
— Thermostatic Control Co., 4750 Sheridan Rd. 
cago 


I 

Freas Thermo- “Electric Co., 1206 8. Goan, Irvington, N. J 
Globe Mfg. Co., Battle Creek, Mic 
Hankecraft Co., 615 E. Waalemen” Madison, Wis. 
Hart Mfg. ‘ord, " 
+ -Le. A - Boston Machine Wns. Co. 
ynes x Blec. Corp. Pearl, Albany, } 3 
Interstate Products 29 ae. , Ae N. J 
King. See Efectric Heat Control 
Manhattan Elecl. Supply Co., 190 Sixth Ave., New York, 

el. See American Thermostat Co. 
ercoid Corp., 564 W. Adams, Ti 
Mociler, A. E., 261 Sumpter, ‘Brooklyn, ie ee 
Midget. See Coffin Co., B. 
National Steel Censtruction Co., 425 Fountenac, Seattle. 
Pace. See Federal Gauge Co. 
Safety Regulator Co., 529 S. Mathews, Los —/ |? 
Savutime ces, Inc., 88 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
Standard ermometer Co., Shirley 3p. * 


Cal 


po See Bishop 
Thermognap. See Spencer Thermosta 
Time-O-Stat_ Controls Co., set Ind. 
Trent 439 N. . Philadelphia, Pa. 
Visafiam 


Westingnsuse Flee. & Mfg. Co., East > me Pa. 
Wilcolator Co., 17 Nevada, Newark, N. 


TIGHTENERS, Commutator 
Elmes Engineering Works, Chas. 
Chicago, Ill. 
TIME SWITCHES. Seo Switches, Time. 
hp TANKS, WIRE. See Wire Manufacturing Ma- 
en. 
TINSEL. See Wire, Insulated. 


TIPS, Cord 
Duro. See McEvoy, C. 

McEvoy, C. H., 430 
National Acme Mtg. 
Norden & Co., 8S. 


F., 2223 N. Morgan, 


H. 
Broadway, Lowell, Mass. 

Co., 7500 Stanton Ave., Cleveland, 0. 
Bome Wire Co., Div. 


7:5 
» Rome, N. Y 
Waterbury Brass Goods Corp., Waterbury, 
TOOLS, Commutator Slotting. See Siletting Machines & 
Tools, Commutator. 


TOOLS, Commutator Truing 
Acme. See G:een Equipment Corp. 
i En. & Equipment Co., N. Piteher St., Kalamases, 


Binghamton Flexible Shaft o.. Binghamton, N. Y. 

Central Mfg. Co., Fairfield, 

Green Equipment Corp., Monadnock Block, Chicago, Ill. 

= Commutator Dresser Co., 1008 Park Ave., Sycamore, 
1 


Imperial. See Martindale Elec. an 

Jordan Bros., 74 Beekman, New York, N. 

Martindale Elec. Co., 1255 W. Fourth, Cleveland, Ohio 

TOOLS, Storage Battery 

Battery Eui ment & Supply Co., 
Chicago, B 
Pressers, me, 

Battery Parts 

Battery Tools - Willow, Montclair, N. J. 

Besco. See Bat! Ea & Ce. 

Bobbett Elec. Mfg. Co, 811 EB. 43rd St., Chicage, Il 
(Knife Heaters.) 


anedy-Otto Mfg. Co., 1816 MeGee, Chicage Heights, Ill 


7530 Greenwood Ave 

3, Pilate 
Lead " 
re gine. Wilkinsbure. Pa. (Leads.) 


(Floor Vises.) 
a e. Schenectady, N. Y. (Lead Burning 
Heet-A-Knife. See Op-al. Elec. & Mfg. Co. 
Ohio Parts Co., 3301 erain Ave.. em ng 
Op-al Elec. & Mfg. Co., 1057 E. 30th St., Indianapolis, 
(Knife Heaters.) 

_ - M., 508 N. 11th, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, Strap Punches, Terminal! 
Pullers, Steamers, Racks or Stands, inal Post 
Shapers, Battery Analyzer, Post Sealing Machine, Plate 
Burning Press, Prees and Stands.) 

Pyratip. See Elec. 
“a iy a ey * Cutt Clips, Car- 
teamer Filler Separst r Cutter, 
tier, Post Cutter, yt. —F-, li Puller. 
Thompson Mfg Co., (Reamers, Termina! 


Mesdville 
Post Pullers, Pressing Tongs.) 
TORCHES AND FURNACES 


Acetylene, Alcohol, Gasoline, Kerosene. 
Bernz Co., Otto, Newark, N. 
Clayton & Lambert Mfg. , Detroit, Mich. 
Dreadnaught. See Wall Mfg. Supply Co. 


Klein & Sons, Mathias, Chicago, Ill. 
Lasher-Peerblow Co., 237 Harrison Ave., 
McGill Mfg. Co., Valparaiso, Ind. 
Peerless. See Lasher-Peerblow Co. 
Staysalite. See Klein & —— Mathias. 
TORPEDO Cord. See Tw 
TORSION BALANCES. Bes. Instruments, Laberatory Stand 
TRANSFORMERS 

Radio. See Radio Circuit Compenents 

Gas Tube Sign. See Transformers, Oil ‘Burner. 

Oil Burner Ignition. See Transformers, Low & Inter 

mediate Voltage 


TRANSFORMERS, Low and 
Voltage 
For Oil Burners, Gas Tube Signs, and other special pur 
poses. 

American Bosch Soenapeta. Masa. 


Magnete Corp., 
American Transformer Co., Newark 
Campbell Elec. Mfg. Co., Lynn, Mass. 


Boston, Mass. 


Intermediate 
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Universat and Induction type small frac- 
tional horsepower motors that are adaptable to 
many devices that require the use of small 
and dependable motors—2%” x 2%” and 
larger frame size. 


Signal Universal Motors are now used on 
such appliances as fans, toys, signs, electric 
heaters, vacuum cleaners, drink mixers, jewel- 
ers’ and dentists’ tools, ventilators, sewing ma- 
chines, movie projectors, hair dryers, car 
heaters. 


If your requirements demand it, we will de- 
sign a new motor for you. Just send us blue 
prints or the appliance for which you desire 
motor—we’ll design a motor for your approval. 


Signal Electric Mfg. Co. 


Small motor specialists since 1890 


Menominee, Michigan 


I ————————EEEEEe, 





Machine - - - O.K. 
Its stuffing box --? ? 


Leakage around a revolving shaft, or a bother- 
some stuffing box to pack—such mechanical 
faults hurt the sale of many a good product. 
The Cooke Seal Ring overcomes such defects. 
It eliminates leakage around the shaft, as well 
as stuffing box packing. Reduces friction on 
shaft. Costs little. Seals in any gas or oil at 
any pressure or vacuum whether the shaft is 
vertical or horizontal. Rotates with the shaft 
instead of pressing against it. Standard equip- 
ment on many leading pumps, compressors, 
electrical devices. Write us direct for full 
information. 


COOKE 
Seal Ring 





46 N. Green Street, Chicago, Ill. 
Dept.-M 
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oundation 


To what avail a cornerstone 
with its lofty monument if there 
be no foundation? 


To the device manufacturer the 
motor driving the device is the 
foundation upon which its suc- 
cess depends. 


The Leland Motor already forms 
the foundation of many success- 
ful devices. It has behind it 
twenty years of experience in 
manufacturing and designing. 


A monument to the success of 
the Leland Motor is now be- 
ing constructed, the foundation 
of which has been and is honesty, 
integrity, dependability and ser- 
vice. We are building a new 
factory. 
A.C. Single Phase 
D.C. Compound 
A.C. Polyphase 


Interchangeable Frames 






fractionar— 
r-norsepower 
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For Supreme Musical Performance 


JHORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON ELECTRIC MEG. CO. 
Transformer Specialists Since 1895 
Huron and Kingsbury Sts., Chicago, Ill. 








WAXES 
COMPOUNDS 


to suit every requirement. 
pounded to your specifications. 
One-half million pounds standard grade 
in storage at all times assuring 
prompt shipment. 


Com- 


Samples on request. 


NATIONAL WAX CO. 
189 W. Madison St., Chicago, Ill. 











Cochrane’s 


AXES 





Compounds 


Paints and Varnishes 
for every insulation purpose 


41 years in the business. Write for samples of 
our latest finishing and saturating wax. 


Cochrane Chemical Company 
Established 1887 


432 Danforth Ave., Jersey City, N. J. 











TRANSFORMERS, Low and yg tt Voltage—Continued 
culenue-Teseerees Fuse & Elec. Co., 1505 W. 15th, Chicago, 


Mfg. Co., + t. Mich. 

General Electric Go. (Merchandise Dept. ), Bridgeport, Conn. 
Manhattan Elecl. Supply Co., 190 Sixth Ave., New York, 
Sorgel Electric Co., 89 W. Water, Milwaukee, Wis. 

Standard Transformer Co., arren, 

—— Elec. Mfg. Co., Huron & Kingsbury Sts., Chi- 

cago. 
ie — Mie. Co., R. E., First National Bank Bldg., Pitts- 


Pa. 
Mt. Vernon, N. Y. 
Wis 


burg 
Ward oe Elec. Co., 
Webster Elertrie (Co., » . 
TRANSMISSION DRIVES. See Chain. Transmission. 
TRANSMITTERS, Power 
Controller drive giving a variety of speeds for use in 
connection with coil taping machines. 
Electric Service Supplies Co., i7th, & Cambria Sts.. 
Philadelphia, Pa. 
Segur. See Electric Service Supplies Co. 
TROUBLE FINDERS. See Instruments, Portable and 
Switchboard ; @ 


TRUCKS, p> —¥ See Lifts, Armature. 


TRUCKS, Factory Steel 

Angle Steel Stool Co.. Plainwell, Mich. 

TRUING Devices, Commutator. See Tost, Commutator. 
TUBE (Tubes) (Tubing) Adapters. Radio Receiver Parts. 


Brass. See Tubing, Brass. 
Cendenser. See Tubing, Brass and Copper. 


Copper. See Tubing, Brass. 
Cutters. See Stocks, Dies, etc. 
Fibre. See Fibre. 

Fibre Candle. See Candles 


Pyrometer. See Cores, Resistance. 
Refractory. See Cores, Resistance. 
Radio. See Radio Vacuum Tubes. 
ished Fabric. Tubing, Varnished Fabric. 


TUBES, Paper; Cores; Sleeves, Bushings 

Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 

Climax Tube Co., Mystic, Conn. 

Klimaxcore. a. Climax Tube Co. 

McCausland, J. 86 Valley, Providence, R. 1. 

Pairpoint Corp., FNien Bedford, Mass. 

Reliable Elec. Co., 3145 Carroll Ave., Chicago, ae. 

Remington Mfg. Co., 939 Barnum Ave., Bridgepo! Conn. 

Standard Underground Cable Co., Div. of Seanad Cable 
Corp., Pittsburgh, Pa. 


Stone Paper 8 O. N. E., Washington, D. C 
Textile Tube Co., Fall. River, Mass. (Paper Sleeves. ) 
TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, N. Y. 
Anaconda. See American Brass 

Baltimore Tube Co., Baltimore, Md. 

Bridgeport Brass Co., Bridgeport, Conn. 

Bull Dog. See National Elec. fawn ol he 


Chase Brass & Copper Co., .. Conn 
—. Brass & Copper Co., T. Hs Lafayette, New York 
Provi _ 


ook, Dunbar Smith Co., 85 Bi dence, R. 
Dallas Brass & Copper Co., 820 Orleans, Chicago, Til. 
French Mfg. Co., 128 Robbins, Waterbury, Conn. 


Mueller Brass Co., Port Huron, Mich. 


— om & Smelting Co., 1395 Coltman Rd., Cleve- 
lan i 

National Electric Products Corp., Pittsburgh, Pa. 
Randolph Clowes Co., Waterbury, Conn. 

Relleum. See Mueller Brass Co. 

Roberts Tube Works, 2500 Military Ave., Detroit, Mich. 
Rome Brass & Copper Co., Rome, 

Rome Hollow Wire & Tube Co., _ Pome, N. Y. 

Rome_ Turney Rediete =. Rom 

Scovill Mfg. Co., erbury, 

Standard SK, “Cable Co. (Div. of General Cable 


Corp.), Pittsburgh, Pa. 
Summerill Tubing Co., Bridgeport, Pa. 
Torrington Mfg. Co., ’ Torrington, Conn. 
United Wire & Supply Co., 1497 Elmwood Ave., Providence 


Wells Co., A. Watertown Ave., Waterbury, 
Wolverine Tube Co., 1415 Central Ave., Detroit, Mich. 
TUBING, Flexible Metallic 
(Flexible Tubing.) 
Almond Mfg. Co., i. R., Ashburnham, zee 
American Metal Moulding on 146 Coit ‘irvington, N. J. 


Auto-Brassfiex. See National Metal Molding On ‘ 

Auto-Steelflex. See National Metal Molding Co. 

Breeze Corp., Inc., 24 S. 6th, Newark, N. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

National Elec. Products ‘Corp., 1110 Fulton Bidg.. 
burgh, Pa. 

Riflex. See United Metal Hose Ca. 

Sleeper & Hartley, Inc.. Worcester, Mass. 

Time-O-Stat Controls Co., Elkhart, Ind. 

Titeflex ‘Metal Hose Co., Newark, N. J. 

= ae "Dry Harbor Rd. and Cooper Ave 


United Metal Hose Co., — ng Ave., New York, N. Y. 
White Dental Mfg. Co., 152 W. 42nd, New York. 
49 


Pitte- 





The best in flexible arms 
ischoratin for _portable and thera- 
————— 


peutic lamps, etc. 
MADE of steel and brass 
in all Finishes. Special 
designed to your requirements. 
Write for prices 
CHAS. FISCHER SPRING CO. 
238 Kent Avenue Brooklyn, N. Y. 


ot oe 


arms 





TUBING, Rubber 
Rubber Tubing for Insulating Wire in Instruments and 
Telegraph Signal Lines. 
Faultless Rubber Co., Ashland, O. 
Forest City Rubber Co., 1276 Ontario, Cleveland, O. 
Goodrich Rubber Co., B. F., Akron, O. 


Tyler Rubber Co., Andover, Mass. 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N. Y 


TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 

Aeme Wire Co., New Haven, Conn. 

Alpha Radio Supply Co., 520 Broadway, New York, N. Y 

Bentley-Harris Mfg. Co., Conshohocken, Pa. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y. 

Empire. See Mica Insulator Co. 

General Electric Co., Section W-234, Merchandise Dept., 
Bridgeport, Conn. 

Goodrich Rubber Co., B. F., Akron, O. 

Insulated Duct & Cable Co., Stokes, Trenton, N. J. 

Insuline Corp. of America, 78 Cortlandt, New York, N. Y 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lee Tire & Rubber Co., Conshohocken, Pa. 

Mica Insulator Co., 200 Varick, ew York, N. a 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. 

Pearce Co., R. T., Covington, Ky. (Insulated Waxed | or 

T See Brand > 

Varfiex Corp., Rome. *., 

TURNED-UP BOXES AND CABINETS. 
Sheet Steel. 


TWINE, Armature Winding; Torpode pure 
New 


See Cabinets, 


Mitchell- Rand Mfg. Co. ot 19 Vesey, York, 

Winne & Son, Frank .» 42 N. Front, Philadelphia, Pa. 

UNDERCUTTERS, saien See Slotting Machines & Toels. 
Commutator. 


ay Refrigerator Cend 
frige 


unten Rods and Grids, Resistance 
Acme Elec. Heating Co., Dept. R, 1217 Washington, Boston. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa 
Bradleyunit.* See Allen Bradley Co. 
Buffalo Products Co., Broome & Lafayette “% New York 
Burger, J. P., 1813 Columbus Rd., Cleveland, 
Calrod. See Elec. Appliance Co. 
Carter Radio Co., 2422 Prospect Ave., Chicage, Tl. 
Chromalax. See Edwin L. Wiegand Co. 
Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Crown Coloring & Chemical Co., 33 W. 17th, New York. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 
Dalton-Marsh Co., 88 Holten, Danvers, Mass. 
Daric Co., 35 E. 2lst, New York, . 
Di-El-Ite. See Wirt Co. 

Jersey City, N. J. 


Dixon Crucible Co., Jos., 
Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 


See Cond Units, Re- 





Edgerest. See Industrial ——. Div. 

Edgewound. onitor 

Edison Electric ai Co.. 5600 Ww. Taylor, Chicago, Tl 
Elec. Controller Co., 2700 E. 79th, Cleveland, O 


Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, Ps. 


Elemite. See Louthan Mfg. Co. 
Fits-All. See Eagle Elec. Mfg. Co. 
Fitz-All. See Rodale Mfg. Co. 
Fitz-Rite. See Rodale Mfg. Co. 
Fix- an 


See Witlow Elec. Mfg. Co. 
F & M. See Hiram Marks Elec. Co. 
General Electric Co., ey > Me 
Globar Corp., Niagara Falls, ite 


Glo-Well. See Eagle Elec. 

Gold gf Elecl. Co. of Ohio» “Ine., 250 Park Ave., New 
yor Z 

Hance-Parker Mfg. Co., Meriden, Conn. 

Hankscraft Co., 615 E. Washington, Madison, Wis. (Oven 


Heater T'nit.) 


Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 


Hexwound. See Monitor Controller Co. 
Industrial Controller Div. of Square D Co., S. Pierce & 
Hanover Sts., Milwaukee, Wis. 


Industrial Heater Co., 300 Canal, New York, N. Y. 
International Resistance Co., 2006 Chestnut, Philadelphia, Pa 
‘Radio Resistance.) 
Broeklyn. 


Krischer’s Mfg. Co., 255 Calyer, 
Louthan Mfg. Co., "East Liverpool, O. 

Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich 
Monitor Edgewound. See Clark Controller Co. 

Monitor Contreller Co., 51 8. . Baltimore, Md. 
Nelco. See Nelson Electric Co. 

Nelson Electric Co., Plant City, Fila. 

Northern Electric Co., 2833 N. Western Ave., Chicago, Ml 
Ogden Mfg. Co., 3947 Armitage a. » Chicago, Il. 
Ohmite Mfg. Co., 642 * rae Ave., Chicago, I 


Ohm-Spun. See States 
Op-al Elec. Mfg. Gee i057 Ww. . 80th, teRensesiie. Ind 
Parker & Co., J. C., 407 


Bulletin Bldg., Philadeiphia, Pa 
Poloron Elec. Mfg. Co., 20 Bond, New York, we 
Presto Products Co., 64 arety Place, New York, N. Y 
Prometheus Elec. Corp., 358 W. 18th, New York, N. Y. 
Pyrox. See Westinghouse Elec. & Mfg. Co. 
Reben Elec. Mfg. Co., 2024 Gravesend Ave., 
Remco. See Reben Elec. Mfg. Co. 

Renuall. See Ogden Mfg. Co. 

Repairall. See Waage Elec. Co. 

Replaceall. See Waage Elec. Co. 


Brooklyn, N. Y 


Ribohm. See Ward mard Elec. 

Rodale Mfg. Co., 200 Hudson, New Yo ork 
Security Elec. Mfg. Co.. 2633 Canton St., 
Senco. See Automatic Electric Heater 
&mith & Co., T. C., 3915 Powelton Ave., 
Smoothwound. See Monitor Controller Co. 
See a! & Co. 

Bnow & Co., E. W., Rochester, N. Y. 
Buper. See "Northern Elec. Co 


x = 
"Chicago, Ill. 








Resistance Laboratories, Inc., 20 W. wee New York, N. Y. 


Philadelphia, Pa. 


United Metal Art Mfg. Co., 293 Wyckoff Ave., Brooklyn, N.Y. 
Vitrohm. See Ward Leonard Elec. Co. 
Waage Elec. Co., 5100 W. Ravenswood Ave., 
Ward Leonard Elec. Co., Mt. Vernon, N. Y. 
Warren Elec. Appliance Co., arren, Pa. 
Watlow Elec. Mfg. Co., 1820 N. 23rd, St. 
Westinghouse Elec. & Mfg. Co.. Mansfield, 
Wiegand Co., Edwin L., 421 First Ave., 
Wirt Co., 5221 Greene. Philadelphia, ae 
VACUUM CLEANER BAGS. See Bags, uum Cleaner 
ir DRYING & IMPREGNATING. “OVENS. ee 
Ovens, Industrial. 


VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 
Asco. See Automatic Switch 
Automatic Switch Co., 154 Grand, New York. 


Chicago. 


Louis, Mo. 
‘Pittsburgh, Pa. 


Chapman Valve Mfg. Co., Indian Orchard ass. 

Coffin Valve Co., ft. of Tolman, Boston, Mass. (Water.) 
Crane Co., 8. Michigan Ave., Chicago, Til 
Cutler-Hammer, Inc., 1288 St Milwaukee. 


Dual Automatic Valve Co., 
Electric- Valve . Co., 68 Murray, New York, 

Fabrice Thermostatie Control Co., 4750 Sheridan Ri. Chi- 
-- B Rosheger. N. Y. (Gas.) 


Tiss Fulton Bidg., 


cago, Ill. 
Gas-Gard Co., 375 Main 8t., 
General Electric Co., ectady, N. 
Golden-Anderson Valve Specialty ‘Co., 
Pittsburgh, Pa. 
Liberty Electric Orr. oe ay Conn. 
Lunkenheimer_ Co. 
Minneapolis- Honeywell ~~ BY Co., Foarth Ave. & 28th, 
Minneapolis, Minn. 
Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0. 
Protect-U. Zz Engineering 
Reading Steel Casting Co., Bridgepert, Conn. 
Savutime Devices, Inc., 88 Manhattan, aoe. N. Y. 


St. Louis Motor Valve Co., St. Low 
Tagliabue Mfg. Co.. C. J., 18-83rd St., Breokiyn, w... = 
Teeple Co., L. B., 540 BE. Ninth, Portland, Ore. as.) 


Time-O- Stat Controls Co., Elkhart, Ind. 

Victor. See Lunkenheimer Co. 

Zisch Engineering Corp., 39 Avenue L, ae N. J. (Gas.) 
VA H. See Paint, Varnish, Laca 

See Tape Varnished Fabric 





VARNISHED TAPE. 

VARNISHED TUBING. See Tubing, Varnished Fabric. 

VOLT BOXES. See Instruments, Laboratory Standard 

VOLTMETERS. See Instruments. 

VULCANITE. See Rubber, Hard. 

VULCANIZERS, Md ll age pe 

American Insulating Machine: 519 Huntington Ave., 
Philadelphia, Pa. 

Biggs Boiler Works Co., Akron, Ohio. 

WASHERS, FIBRE. See Fibre. 

WASHERS, epmar 

Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich. 

WASHERS, Lock 

Keystone. See Positive Lock Weekes Co. 

National Lock Washer Co., Newark, N. J. 

Positive Lock Washer Co., Ave. A ‘& Miller, Newark, N. J. 

Shakeproof Lockwasher Co., 2518 N. Keeler Ave.. Chicago. 

St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 


St. Louis, Mo. 


WASTER Metallic 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Cena. 
Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Nut Mfg. Chicago, Ill. 
Hnbbard Spring Co., M. D., Pontiac, Mich. 
Massachusetts Machine Shop, C., . 

New England Screw Co., Dept. A., 44 Farnsworth, Boston. 


uadriga Mfg. Co., 213 W. Grand Ave., Chicago, Ill. 
Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 
WATTMETERS. See Instruments. 

WAX AND COMPOUNDS 

Wax and Compound, Sealing and Filling...... See W 

Junction Box, Potheads, Battery Tops, Bolt 
Head Holes 
Wax and Compound........-...eceseererscseee 8 


Com 
Saturating and Finishing, Braided Wire, 
Impregnating Fabric and Paper. 

Chatterton’s Compound See 
Ackurate Rubber Co., 25 Beaver, New York, N. Y. W.. .- 
Ajax. See Sherwin-Williams Co. 

Asphalt Products Co., 6531 S. State, Chicago. . eo © 
Bishop ee ® Cable Corp., 420 E. 25th, New 


York, 
Chicago, Ill.... 
F. M. 


Biwax Corp., 208 8. La Salle, 
Black Nego.. See Williams Co., 
Bulls-Eye. See Zinsser & Co. 
Candy & Co., 35th and Maplewood Ave., Chicago W 8 
Clifton Mfg. Co., 65 Brookside Ave., Boston ° 
Cochrane Fs seen Co., 432 Danforth Ave., Jersey 


City, > 
Dolph Co., John C., 168 Emmet, Newark, N. 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable Compound Ce. 
Flake White. See Williams Co., F. M. 
General Electric Co., Section W- 084, Merchandise 

Dept., as ar ee are w 
Geoge Co A., 4153 Bingham Ave., St. Louts. Ww. 


. 








Heating Unit Service 
Manufactur ers—Designers 


HEATER COMPANY 
New York, N. Y. 


INDUSTRIAL 


300 Canal Street 
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Electrical Manufacturing 
























HATFIELD 


presents 


COLORED 
Rubber 


Covered 


RADIO 


WIRE 


Also a full line of 
portable cords, including: 


LAMPCORD and FIXTURE WIRES 
In every type; single, parallel, 
twisted, cotton and rayon covered 
wires. 


HEATER CORD 
Extra flexible fluff asbestos heater 
cords. 


SERVICE CORD 
“Hatex” all rubber heavy duty 
cord. 


FLAMEPROOF WIRE 
“Pyroproof” approved flame- 
proof fixture wires of all types. 


AUTOMOTIVE CABLES 
Duco finished ignition, primary 
and secondary wires of all sizes 
and types. 


STOVE and RANGE WIRE 
Felted and braided asbestos wire. 


HATFIELD RUBBER WORKS, Inc. 


Main Office: Hillside, N. J. 
Factories: Hillside, NJ. and Hackettstown, N. | 


Unusually good news for 
discriminating buyers! 
Radio “hook-up” wire in 
12 distinctive, smart 
colors. 





Representatives in 


New York Chicago Detroit 
Philadelphia Boston Cleveland 
Baltimore St. Louis Pittsburgh 
Rochester Lincoln Minneapolis 
San Antonio New Orleans Denver 

Los Angeles San Francisco Oakland 
Portland Seattle St. Paul 

















Check 


your 





testing 














| speed 
with 


production 
waste, _ thes 


to you. 
rate, it is 


terials. 























oneof our’ 
RESISTANCE BOXES 


In the effort to speed up 


and 


e 


reduce 
resistance 


boxes will be a real help 
Perfectly accu- 


impossible to 


read resistance incorrectly. 
They are simple to oper- 
ate: and their reliability is 
assured by careful work- 
manship and excellent ma- 











We also make 


Wheatstone Bridges. 
Galvanometers, Rheo 
stats, Condensers, In 
ductances, Potentiom 
eters, Salinity Indica 
tors, Electrolytic Ap 
paratus, Magnetic 
Testing Apparatus, 
Cable Testing Instru 
ments, and resistance 
units. We will be 
glad to confer with 
you on any special ap 
paratus. 








THE RUBICON COMPANY 
29 No. Sixth St., Philadelphia, Pa. 




















COILS 


Electro Magnet 


Transformer E make any 
Inductance | d 
Resistance ey eer een 

Ignition the classifications of 
Medical paper section, layer- 
Meter 

Choke wound and cotton in- 


terwoven. The many 
years we have devoted 
to the solution of coil 
problems have placed 
us in an advantageous 
position in this indus- 


try. 


Products Co. 


Boston, Mass. 


Electro Magnet for Fire Alarm Systems 





Acme 




















-GILBY WIRE- 


COMPANY 
WILBUR B. DRIVER, President 
Manufacturers of 


RESISTANCE WIRES 


—round and fiat, fine wires, strip. Heat and acid- 
resisting castings. Special alleys. We can advan- 
tageously fill your requirements. 


“TOPHET A” “TOPHET C”’ 
(formerly SOLAR) (formerly Tophet) 
“CUPRON” 

RIVERSIDE AVENUE, NEWARK, N. J. 








American Elec. 
Ames Co., 115 Ninth, 


Eisler erctennit Co., 


Electiic Welding Co. of America, 
Electric Welding Machine Co., 1530 Larned, E., Detroit. 
Farwest Electric Welder Co., 
Federal Machine & Welder Co., 
Fleet-Weld. See 
Fusion Welding Corp., 
General arg Co., 
General Engrg. 

Gibb Welding Machines Os.. 
Hansen. See 
Hollup Corp., 
Lincoln Electric Co.. 
McAdams Co., J. C., 
Northwestern Mfg. Co., 


Plastie Are. 
Pyrotip. See General 
Ryerson & Son, Jos. T., 
Seneca Electric Welder Corp., 
Siemund Wenzel Electric Welding Co., 79 


Swift Elec. 
Taylor-Winfield Corp., 
Thompson Electric Welding Co., 
Una Weldi 


WHEATSTONE BRIDGES. 


Brawley, T 


WINDING MACHINES, 


WAX AND COMPOUNDS—Continued 
Globe Chemical Co., Murray Road & Big 


St. Bernard, Cincinnati, O.........-++-seeeeeee ws 


Fusion Corp., 
Brook 


Burke Electric -_" Erie, a. 

Cushing Mfg. 5617 Pacific Bivd., Los Angeles, Cal. 
Dwyer Machine c Co. . Lynn. 

Economy meen Products one * 2400 Woodland Ave., 


land, 
756 8S. 13th, Newark, 
Electric Are ~s & Welding Co., 


Newark, N. 
744 Court, Brooklyn, N. 


1107 Northlake Ave., 
— Ave., Warren, 
Lincoln Elec. 
103rd St. Ps Torrence Ave., 
‘Schenectady, N. 
upply Co., 160 5th Ave., o-" York, N. 
“yf City, Mich 


© sth Place, 
and Kirby Ave., 
New Britain, Conn 
480 Clinton, Milwaukee, Wis 
Mfg. Co., Fayetteville, N. C 
See Wilson Welder & Metal Co. 

Elec. Co. 


2558 W. 18th, Chicago, Il 
Woodward, Detroit. 
Hancock, 


en Elec. 


Island City. N. Y. 

Welder Co., 2567 W. Grand Bilvd.. 

Mahoning Ave., — 

Lynn, Mas 

& Bonding Co., 1615 Collamer Ave., 

U. 8. L. Battery Corp., Niagara Falls, N. Y. 

Westinghouse Flee. & Mfg. Co., East Pittsburgh, Pa. 

Wilson Welder & Metal Co., 

. Hoboken, N. J 

See Gibb Welding Machine Co. 

See Instruments, 

Standard. 

WICKS. Lubricating 
R., 


279 20th, Brooklyn, N. Y¥ 


Chicago, Ill. 
Cleveland. 


Goldo Brown. See Williams Co., F. M. 
Great Lakes Thread & Yam Co., 5133 Wesson 
BR Ts, vendancannsecepesccscndcscccs w 
Hexsulate. See Tar Products Corp. 
Imco. See Great Lakes Thread & Yarn Co. 
India Red Seal. See Williams Co. 
Insulatine Co., 1 Broadway, New ee. _ Dae 
Knox & Morse Co., 80 Freeport, Boston, Mass..... ws 
Leverite. see Mitchell-Rand Mfg. Co. 
Lime Seal. See Mitchell-Rand Mfg. Co. 
McGill Mfg. Co., Valparaiso, Ind............++-+ «+ «> Cc 
Minerallac Elec. Co., 1045 Washington Blvd 
SA, EE. avin onsen bh0nssss conn nmensene +50 ue ee 
Mitchell-Rand Mfg. Co., 19 Vesey, New York.... W 8 C 
Mule-Hide. See Lehon Coc. 
National Cable Compound Co., Mitchell, Ind.. sieht ae 
National Wax Co., 189 W. Madison, Chicago, mM 2 wl 
Nu-Blac. See Star Porcelain Co. 
Par Flexo. See Williams Co., F. M. 
Rubberseal. See Mitchell-Rand Mfg. Co. 
Rub-Flexo. See Wi M. 
—,> Enequist, Ine., 86° Hausman, Brooklyn, e 
Sherwin-Williams Co., Cleveland, O............. Ww .. © 
Standard Varnish Wks., 433 4th ee New York... W.. .. 
Standard Wax & Import Co., 110 E. 42nd, New 
Us ls Up 96641046000000 00000000 000008 0008 - e 
Star Porcelain Co., Trenton, N. J..........+++- w c 
Tacrite. See Seldner & Enequist, a. 
Tar Products Corp., Providence, R. 
a - a Co., E. T., 576 Johnson ay Brooklyn, . 
Waverly Oi! Whks., 54th and A. V. R. R, 
PENNE, TR. nccncccenescsoncccrecencesivnce 06 
Williams Co., F. M., 1288 Prospect A Brooklyn, N. Y 
Zinsser & Co., 48 Vesey, New York, N. ¥...----- w. 
WELDS, Lamp Lead-iIn. See Filaments, Incandescent 
WELDING AND CUTTING OUTFITS 
Electrie Arc, Spot, Butt and Seam Metal Welders and 
Metal Cutting Outfits. 
Acme Elec. Welder Co., 1850 W. Fulton, Chicago, Ill. 
E. See American Electric Fusion Corp. 
Agnew Electric Welder or Milford, Mich. 
Allan Mfg. & bag Rigg Ine., 726 Washington, Buffalo. 
Almanc. See Allan fg. & Welding Co., Inc. 
Alternarc. See Electric Arc Cutting & Welding Co. 


a , sored Ave., Chicago 


Cleve- 


N. 
156 ettift Ave., 


Y 


Seattle. 


Chicago. 


a 


Mich 
Long 
Detroit. 


Cleve- 


Hoboken factory, Terminal 


Laboratery 


WINDERS 
wy oe rene Coil. See Winding Machines, Armature 
& Fie 
Coil. See Winding Machines, Armature & Field Coil. 


Electromagnet. See Winding Machines, 
Fi:rament. See Machines. Lamp Making. 
Induction Coil. 
Loop. 


Induction Coil. 


See Winding Machines, Induction Coil. 
See Winding Machines, Armature & Field Coil. 


Armature and Field 


Coll 

Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve- 
land, Ohio 

Browning. See Mutual Foundry & Machine Co 

Chapman Electric Works, P. E., 1820 Chouteau Ave., St 
Louis, Mo 

Columbia Machine Works & Mate Iron Co., Atlantie 
Ave. & Chestnut St. Broo = 
omstock Mfg. Co., Wilkes- “oe Pa 

Geneon Frederick M 177 New York Ave.. Newar N. J 

Electric Service Supplies Co., 17th & Cambria Sts., Phila- 


delphia, Pa 
52 


Handy. See Armature Coil Equipment Co., 2415 Ferestdale 
Ave., Cleveland, Ohio. 
Hunsdorf, Wm., veg, E. Fourth, Cleve 


land, O. 
Liberty Starter Co., W. Fort & Minnie Sts., —— Mich. 


Live, W. C., 208 8. Geddes, Syracuse, N 
Lyknu. See Fredericks Co. 
Munsdorf Company, W. P., 720 Dneeemn. ppm Ohio. 


Mutual Fou & Machine Co., Atlan 

Onan, David ., 483 Royalstone Ave., Sitnneapolis, Minn. 
Peerless. See Electric Service Supplies Co. 

Segur. See Electric Service Supplies Co. 

Superior. See Armature Coil Buuipment Co. 


WINDING MACHINES, Induction Coil 

Belden Mfg. Co., 2310B 8S. Western Ave., Chicago, s 
Conron, Frederick M., 177 New York Ave., Newark, N. 
1 Mfg. Co., Div. of General Cable Corp., Fort eK. 


Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
. See Le ae Winding Co. 

Lipe, W. C., + 4, xy Syracuse, 

Morris Register Co & Broadway, Coineli Bluffs, 
Nadio Production Oy ee & Co., 212’ Centre, New Y 
BRidlon Company, Frank, 253 A St., Boston, Mass. 
Universal Winding Co., . Mass. 

Viking Tool & Machine Co., 747 65th, Brooklyn, N. Y. 
Weber & Scher Mfg. Co., 263 Sussex Ave., Newark, N. J. 


Iowa. 
ork. 


Weehawken —— Co., 543 Gregory Ave., Wee- 
hawken J. 
WINDINGS” See Coils, Finished. 
WINDOW SHADES, Factory 
Athey Co., 6142 West 65th St., Chicago, Ill 
WIRE (Cable) (Cord), Aluminum. See Aluminum. 
Copper Clad. See Wire, Copper Clad. 
Forms. See Forms, Wire. 
Frames. See Forms, Wire. 
Fuse. See Fuses and Fuse Wire. 
Molybdenum. See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Scrapers. See Scrapers, Wire. 
Strippers. See Scrapers, Wire; 
Tungsten. See Filament, Incandescent Lamp. 
WIRE, Bare 
Armature Banding .............+. See 8 
COMO WEED ccccccccccesesccecss See C 
Trem WIS0 ncccccccccccccscccccess See 8 
Phosphor Bromme ......seeeeceee See R 
Radio Bus Wire ..cccccccccscesces See C 
Resistance Wire ........-.e.e-eee: See R 
ME, sbedcrocnsnchdesencess See 8 
Acme. See Alloy Metal Wire Co. 
Aavance. See Driver Harris. Wire Co. 
Alloy Metal Wire Co., Moore, Pa.........-.+++++ CB... 
American Brass Co., 25 Broadway, New York, 
American ‘Copper Products Corp., 233 Broadway, 
New York, NM. YF. cccccccccccscccccccccccccese g 
American Bietrical Works aap. Provi- c 
Gence, RB. J.  seccccccccccccvcccccsccccees eeee ee 
American Insulated Wire & Cabie Co., Div. ef 
Genera. le 954 W. Be ‘Chicago. So ..@8 
American Steel & ire Co., 208 La Salle, 
Cihfengo, TN,  nccccccccccccccccccccccccccccese . 8 
Anaconda. See American. Brass Co. 
Anylite Elec. Co., Fort bags Tad... ccccccccce o © ue 
Ballast. See Gilby Wire 
Bajinee Copper Mills (Div. of General Cable 
Corp.), Baltimore, Md..........scsccecsseses ° ° 
Bassett Metal Goods Co., Derby, Conn. (General 
ales Agent, Hatheway & Co., 16 Hudson, New 
York, WN. ZF. ccccocccccccccccccccccccscccsccece ee 
Belden Mfg. Co., 2310B 8S. Western Ave., Chicago C .. 8 
Beldenite. See Belden Mfg. Co. 
Bradford, Kyle & Co ——— ceccccccees cee Be 
Braidite. See Cornish W' 


ire Co. 
Brenvar. See American Insulated Wire & Cable Co. 
ri , Conn 


Chromel. See Hoskins Mfg. 

Chromic. See Murray-Harris Wire Co. 
Climax. See Driver Harris Wire Co. 
See Driver Harris Wire Co. 
Wire Co 


Steel Co., Glassport, Cc 
Cornish Wire Co., 30 Chureh, he Wek, Me Eee Gon 
Corwice. See Cornish Wire Co. 

Crape. See Indiana Steel & Wire Co. 

Crescent Ins. Wire & Cable Co., Trenton, N. J.. 
Cupron. See Gilby Wire Co. 

Darow Mfg. Co., 97 Greene, New York, N. Y.. 
Detroit Insulated Wire Co., Detroit, Mich.. 
1885. See Chicago Insulated Wire & Mfg. Co. 
Driver Harris Wire Co., Harrison, N. J 
Electron. See Bassett Metal Goods Ce. 
Excellcier. 


° 








2 
> 
8 
Zz 
r 


Wire ° 
Goldmark Co., ° 
Hope Webbing Co., Providence, R. I. 

Wire TEMG) cccccvcccccccccsccccsccccccsccesce 
Hoskins Mfg. Co., 
Hudson Wire Co., Ossining, N. 
Ideal. See Driver Harris Wire Co. 

— Rubber & Insulated ‘Wire Ce., Jonesboro, 


Tndiane Steal & Wire Ce. Munela. Ind ...... ae 
Inland Wire & Cable Co., Sycamore, Ill........ Cas 
Karma. See Driver Harris Wire Co. 
Keystone. See Fuliman Mfg. Co. 
Lucero. See Driver Harris Wire Co. 
Marion Insulated Wire & Rubber Co.. 
Monex. See Standard Alloy Wire Co. 
National-Harris Wire Co., 
Nehring Electrical Works, De Kalb 
Nichrome. See Driver Harris Wire Co. 
Novar. See Standard Alloy Wire Co. 
Page Steel & Wire Co.. 
Paranite. See Indiana Rubber & Insulated Wire Co. 
Peerless. See Alloy Metal Wire Co. 
Phillips Wire Co., Pawtucket, R. I. 
Phono-Electric. See Bridgeport Brass Ce. 
Premier. See Alloy Metal Wire 
Providence Insulated Wire Co., 
Race. See Ross Wire Co 
Revolute Wire Co., Hastings-on-Hudson, N. Y.... 
Roebling’s Sons Co., John A., Trenton, N. J 
53 
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Electrical Manufacturing 


N., 70 Ship, Providence, BR. I. C .. .. 
Mfg. Co. 


Marion, Ind. C .. .. 
113 eo Newark.. .. B .. 


Bridgeport, Conn.. 1. 


Co. 
"Providenen, ie ree 





WINDERS © S tatitee: Cord Types 


Also for Dynamic Coils: Armatures; Radio 
and Electrical Transformers. 
Vitreous Enamel Electric Ovens 


FREDERICK M. CONRAN 
177 New York Ave., Newark, N. J. 














A GRADE FOR EVERY NEED 


Nickel Chromium, Copper Nickel, Nickel 
Silver Alloys, for use in heating appliances, 
Resistors, Electric Testing and Measuring 
Instruments, etc. 


STANDARD ALLOY WIRE CO., Elizabeth, N. J. 




















Rome Wire 


me, N. 
Ross Wire Co., 
Silcrimp. See Valley Narrow Fabric Co. 

Seneca Wire & Mfg. Co., Fostoria, O. oulnees he. awe 
Solar. See Gilby Wire Co. 
Sparg Wire Co., J. A., Rome, N. P ae as 
Standard Alloy Wire Co., Elizabeth, N. J. .......... B 8 
Standard Underground Cable Co. (Div. of General 

Cable Corp.), Pittsburgh, Pa. ..........+..sseees 
Super-Insulated Wire Co., Plymouth, Mass 
Superior. See Alloy Metal Wire Co. 
a Tape. a. Hope Webbing Co. 

Driver a. Wire Cu. 

Toohet. See Gilby Wire 
Tru-Lay. See Page Steel a’ Wire Co. 
Valley Narrow Fabric Co., Falls. 
Wheeler Insulated Wire Co.. 


WIRE, Copper Clad 

American Steel & Wire Co., 208 S. La Salle, Chicago, I) 
Copperweld Steel Co., Rankin, Pa. 

Standard Underground Cable Co.. Pittsburgh, Pa. 

WIRE SOLDER. See Solder. Bar and Wire. 


WIRE DRAWING MACHINES 
Drawing and Re-drawing Mill Equipment for Small Wires 
American Insulating Machinery Ce., 519 Huntington Ave 
Philadelphia, Pa. 
Sleeper-Hartley, Inc., Worcester, Mass. 
Torrington Manufacturing Co., 70 Franklin, 


Conn. 
Vaughn Machinery Co., Cuyahoga Falls, Ohio. 
Wire Machinery Corp. of Am.. New Haven, Con. 


o. Div. of General Cable Co., 


BR. I. 
“Bridgeport, Comm... © .4 «. 


WIRE, Insulated 
KEY 
Annunciator, Office, Bell Wire....See A 
A Covered Heater Cord...... H 
Asbestos Covered Magnet Wire....See M 
—* Magnet Wire ........... See M 
WED ccc cccccccccccrces See R 
Flexible Reinforced Heavy Duty , 
Heete? Card wccccccccccccccccccce See H 
—. Cable ........ evcccccceses See R 
2. guenrseadsetnetoes (acts See R 
Magnet W wdeeeebeseeweansene -See M 
Rubber aennia Wire & Cable. .See RB 
BIBER. WED cccccccccecccossecscece See H 
Telephone Cord .........00eeeeeeees 7 


A-A Wire Co. (Div. 


o=). 20 Lexington Ave. 

A-1 Brand. See American Insulated. 
Wire Co., New Haven, 

Evamaled Silk, * Cotton 

See American Elec. 

American Brand. + a American Insu- 

lated Wire & Cable Co. - 
ew 


American Brass = 
York, N. Y... P 
American Copper “Products Corp., 233 

roadway, New York, N. 
American a Works (Philipedale) 


Conn. 


3 * Broadway, 


Providence, I. Sone ob ae eee 


American Enameled Magnet “Wire Co., 


Muskegon, Mich. oe dh ideat eeee ae 


american Insulated Wire & Cable ‘Go. 
Div. of General Cate Co., 954 


2ist, Chicago, Ill. gocsee Son we ee oo ae 


American Insulated Wire “Corp.. “Div. of | 
General Cable Co., 45 Baker, Provi- 
Gomee, RB. Tu. .cccccccsscccccsscssenss 
American Steel & Wire Co., 208 S. ee 
Salle, Chicago, Ill. 

Americore. See American Steel. 

Amerite. See American Steel. 

Amerixe. See American Steel. 

Amparak. See American Steel. 

Anaconda. See American Brass Co 

Ansonia Electrical Co., Ansonia, 
Silk, Cotton, Enameled 

Armoriokt. See American Steel. 

Bay State Insulated Wire & Cable Co., 
Paydras (Mattapan). 26, aewe 

Belden Mfg. Co., 10B S. Western A 


cago, TL 
Beldenamel. See “Belden Mfg. Co. 
Beldenite. See Belden Mfg. 
Bishop Wire & oo e 
New York, 


Conn 





Bay, Boston, 
Bradford, Kyle & Co., Plymouth, 
Cablex. See Collyer Insulated Wire Co. 
Celatsite. See Acme Wire Co. 
pe. Insulated Wire Co., Pawtucket, 


Colorbeston. See General Elec. Co 
Condex. See Simplex Wire Co. 
Colorubber. See Belden Mfg. Co. 
Copperweld Steel Co., eM, Beicvcves. B 
Cotenamel. See Belden Mfg. Co 
Cottonite. See Acme Wire Co. 
Crescent Ins. Wire & Cable Co., Trenton, 
Te Ge, cuscttnapecens’ 
Darow Mfg. Co., 97 Greene, 
Davis-Jones Insulated Wire Co., 
tucket, R. 
Deltaheston See York Insulated. 
Detroit Insulated Wire Co.. Detroit. Mich. R [oe ae 
Diamond Braiding Mills. 
Dreadnaught. See Indiana Rubber Co 
Driver-Harris Co., 
Dudlo Mfg. Co., Div. 


Paw- 


of General 


Cable Corp., Fort Wayne, eee. . e606. betas aeces Ee 
4 


Torrington. 





csc oro lnc one 


7g et ee eae 
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Electrical Manufacturing 
















How would you 
select a motor 


You would, of course, want the 
most dependable, quietest motor 
for the lowest price to suit your 
special need. Electrical appliance 
manufacturers find B-Line motors 
especially adapted to their operat- 
ing conditions, and their choice is 
the result of hard experience. We 
have to produce the goods,—and 


? 


e 


do, or we'll make good. 


B-Line Motors 


Sales Offices in Principal Cities 


Made in Repulsion In- 
duction and Squirrel. 
cage types; single phase, 
polyphase and DL. 
types. Sizes from 
“eighths” to “threes.” 


A.C. and D.C. frames 
interchangeable. 


THE BROWN-BROCKMEYER CO., Inc., Dayton, Ohio 

















No. 44 





Univer:al Motor 
for 140 Volts 


Suitable for phono- 
graph drives, drink 


mixers, sewing ma- 
chines, small Lathes, 
etc. 


Battery motors and 
small generators our 
specialty. Send for cir- 
cular. 


LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 
LEBANON, NEW HAMPSHIRE 
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Adjustable Resistance 
At its Best 
SMALL IN SIZE 


HEOSTAT 


UNEQUALED: BUT COST NO MORE 





MOTOR SPEED CONTROLLERS 


LABORATORY RHEOSTATS 











LIGHT i Went HEAT REGULATORS 
HIGH IN QUALITY FINE FIELD RHEOSTATS 
LOW IN PRICE CONTROL DIMMERS, ETC. 
LONG IN LIFE 








RADIO RHEOSTATS 


: Our 20th Year—Ask for Catalog 





National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A. 














Motor 


Control 


‘Vie 


Standard- 
so ot 
For Purposes AC-DC. 
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In modern 
practice the 
emphasis is on 
FACT 





Switch- 


Rectangular 
board Instrument 


HE word manufacture originally meant made-by-hand. 

In those days rule-of-thumb methods sufficed. Today, in 
this mass production age, the very speed of operation would 
result in uncontrollable losses but for the balance wheel 
of fact. 


Take, for example, the selection and use of materials, or 
the fabrication and assembly of parts by quantity produc- 
tion methods—a grain of dross in one, or a hair’s breadth 
from the true gauge in the other, and in a few hours the 


| coefficient of speed would turn an increment of error into 


an avalanche of waste. 


That’s why research laboratories, expert analysts and busi- 
ness machines are cheap at any price. That’s why execu- 
tives in charge of factories where the use of electric power 
is a factor choose Weston measuring 
instruments to safeguard their elec- 
trical equipment and insure its con- 
tinuous and efficient operation. 


That’s why electrical manufacturers 
of quality apparatus furnish ‘“Wes- 
tons” as an integral part of their 
products. Weston electrical instru- 
ments always give the biggest return 
on the investment. For more than 
forty years they have been the con- 
ceded standards the world over in 
the art of electrical measurement. 





‘Junior’ Portable 


s. C. 


Instrument 


WESTON ELECTRICAL 


582 Frelinghuysen Avenue 


INSTRUMENT CORPORATION 
Newark, N. J. 






_s 
INSTRUMENTS 
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WIRE, Insulated—Continued 0. S. Royal. See United eves 
Ducatto. See Dudlo Mfg. Co. Varflex Corp., Rome, N. Y. Chosieeds oo 66 we os oo EE 
Durabilt. See Tubular Woven. Warrior. See American Copper. 
Duracord. See Tubular Woven. Wheeler pene Wire Co., Bridge- 
Durawire. See Tubular Woven. WR, GU, cccccpcedssccccccsscccoce RBFHATM 
Duro. See McEvoy, C. H. White, + M., "hizs" "Oliver, Philadel- 
. : Eagle. See Goldmark Co., James. phia, bandeetunsennseassaccases Bee... VB av 
without obligation Eastern Insulated Wire Co., Tilton, N. H B.......... Whitney Blake Co. See Graybar lectrie Ce. 
E 1885. See Chicago Insulated Wire. Wovenite. See Flexible Woven. 
or expense Enamelite. See Acme Wire Co. York Insulated Wire Wks. of G. E. Co., 
Fibrex. See Simplex Wire Co. 120 Broadway, New York, N. Y........ OD oo es to 
[In searching for “oS & 4 per cterntediopsagete gl ay Fiat 
: zs Se to ee eae oe eas est Coating fur Aveered Comet 
methods to low —— _ FR ay om gy Co. American Steel & Wire Co., 208 8S. i Salle, Chieago, IL 
er production Gavitt Mfg. Co., West Brookfield, Mass. .......... 7... Orggeent Ingu neulated Wire & Cable Co., 319 N. Oden Ave, 
costs, why not GE-Fiex. See General Elec. Co. Roebling’s Sons Co., John A., Trenton, N. J. 
consider the Se Cec ee Co, Charlee we... Seneca Wire & Mis. Co,, Fostoria, 0. 
nie , : General Elec. Co., Section W-234, Mer- WIRE MANUFACTURING MACHINES 
“eG bed point of chandise Dept., Bridgeport, ek... 2 PS (See Also Wire Drawing Machines; 
orrective Giant. See Collyer Insulated Wire. Taping Machines, Wire; 
seating ? Goldmark Co., James, 83 Warren, New Enameling Machines for Magnet Wire; 
. : York, Annunciator and Asbestos, Cotton, ping Machines; V rs, Wi 
A tired worker Silk and Enameled Magnet ..............-+. A.-M Armoring Machines 
costes more then Goodyear Rubber Insulating. See Graybar Electric Co. Braiding Machines 
aig Sern Graybar Elec. Co., Graybar Bldg., Lexing- Bunching Machines 
, @ good chatr ton Ave. & 43rd St., New York, N. Y. R ......T.. Covering Machines 
_ ee Grimshaw. See New York Ins. Insulating Machines 
Hatex. See Hatfield Rubber Wks. Insulation Straining Machine 
Hatfield Rubber Wks., Inc., Hillside, N. J. R .. H.....- Measuring Machines .. 
Hazard Insulated Wire Works. Div. Park Cabling Machines 
of Okonite Co., Wilkes-Barre, Pa.... BF .. A .... Saturating Tanks ... 
Holyoke Co., 621 Broadway, New York.. BR ....A..M Spooling Machines 
Indiana Rubber & Insulated Wire Co., Stranding Machines 
SOMGMENO, «FOE, | ccnccssensccvsccscess ee eee nning ie 
Inland Wire & Cable Co., Sycamore, Il RW... A... M Winding Reels ..... ° 
I. X. L. See Collyer Insulated. Adamson Machine Co., Akron, Ohio. 
Kable. See Ty 4 Cable Co. Aimco-Seward. See American’ Insulat- 
Kenrite. American Insulated. ing Machinery \ 
Kerite megs Wire Cable Co., 30 Church, American fnsuieting Machinery Co., 519 
Mam TO IN. Me. sccmesacoccesccdces ce, eee +the ee Huntington Ave., Philadel: ia, * Pa. IA 8UF 
Kilo, Co., 2 ~¥ — New York Te Breguet. See American Insulating 
Koelle, Frederick C., Real Estate Trust Crescent. See Royle & Sons, John. 
Bldg.. Philadelphia, eas Tere ae Durant Mfg. Co., 662 Buffum, Mil- 
Lowell Insulated Wire Co., Lowell, Mass. R Foe os waukee, Wis. .... oB.. Bee 
Liberty. See Nat. Metal Molding. Housatonic Machine 
zard Insw Wire Works. Bridgeport, gee ° cian we 
McEvoy, C. H., Lowell, Mass............ De v6 0a cee ee ae an Elec. ion Co., 
Maring Wire Co., Muskegon, Mich. Cotton, 80 S. 12th St., by ws ee sc Ge ee @ : 
Mk;  MRMMIOR. 5. cau'nc swab enaenssas a ee owl e eee Nebuttco. See New England Butt Co. 
Marion Insulated Wire & Rubber Co., New England Butt Co., 324 Pearl, 
4 e I, TOE. cc ccarcbevcacesecectsoes BPBA®T.. Ms AB 8 U 
djustable Massachusetts Elec. Mfg. G.. West Lynn, eorless. 
Ranges BEE. eneccccrcceccscncsesesececeees 6% co te 0s 68 M Royle & Sons, John, Paterson, N. J. I .. .- «1-1 «+ «> 
Aa. Montgomery Co., J. B., Windsor Locks, Sleeper & Hartley, Inc., Worcester, 
28” to 34 oo gga elas re. ae MAB: ssccesececsse A 8 U 
25” to 31” National Elec. Products Cerp., i110...... 2... :. Terkelson Machine Co - 
21” to 27” Fulton Bldg., Pittsburgh, Pa........B F H A TM Boston, Mas®. .....-...0s- oe ts a ee 08 0 
17” to 23” N. E. See Goldmark Co., James. Textile Machine Works, Reading, ce ce os 60 ee ee 
New York Insulated Wire Co., 114 Liberty, | Universal Wire Machy. Co., oe ‘Dar: 
i ce ekksis sic ecccncs Tare a gett, New Haven, Come. busses se er ee 
Nitro. See Belden Mfg. “Go. Utility Mfg. Co., Cudahy, B 6 eae © 
0. K. See Phillips Wire Co. Also Wardwell Braiding Machine “Co. Cen- B 
Southern Cable Co. tral Falls, R. I.......... e é es ; 
Okocord. See Okonite Co. Watson Mfg Co., ae aa I1AaA..M 
Okonite Co., Passaic, N. J...........++- eens lekee o yp ye Corp wd Ai., wee 
Pemesd ‘Moms ts. Warm, 0....... RY ........ Weir. See” Housatonic " “Machine 
Parac. See Phillips Wire Co. 
Parafier. See Bishop Wire & Cable meriean Insulating Machinery Go.. 519 Huntington Ave. 
— 2 Anpniladelphia, Pa 
Parkerite. eo Sew re Co 7 
Seen” Gan Packard Elec. Co. so x. New England Butt Co., 324 Pearl, Providence, BR. 
oe nsula’ re 
ROYAL See, ks. Se Se maculae 
Phillips Wire Co., Pawtucket, & i.. rr eee ono F Ne w Hat Conn. 
“ge ge Providence Insulated Wire Co., Providence R F HA.... wea Taine wiacH HIN ES. See Ta ping Machines, Wire. 
Seat of Production Raven Core. See New York. WIRE VULCANIZING MACHI NES See Vulcanisers 
Rockbestoe Products Corp. Nicoll & Conn Wire Insulation. 
@ Roekbestos ucts Corp. er 
Factory Chairs Sts., New Haven, Conn............+ R..H..TM WIRE WRAPPING MACHINES 
Roebling’s Sons Co., John A., ‘Trenton, Terselson Machine Co., 326 A St., Boston, Mags. 
J ee, Be or RR ee are oo RFHAT “ weoe aLeen. co Cpuee eR ee Weod. 
correct many Causes ost production Rome Blectricai Co., Rome, N. Pere ea xes. ee Cabinets xes, 
rs ; : t v4 ti _— ell se, le - * Rome Wire Co., Rome, N. Y..........+. RPRH..TM Cabinets. See Cabinets & Boxes, Wood 
a y subs ‘ uting comtortable wor Ross Wire Co. 69 Bath, Providence, B. I.. Wes caution Pulleys. Seo Pulleys. Composition. 
“hairs > : ate > > unzel-Lenz ec. “* 3 oods Metal. Radio q 
egal oo ms — ate type ot seat Wathen e., we... I... eer, 2 wean as - ae ae eos w 
s equently se. Safety Cable Co. mt of General Cable , Tungsten Lamp. See Boxes a’ rappers. 
Corp.). PIO. ME seactnetans <0 ness ae ae eee a wean MACHINES, WIRE. See Wire Wrapptes / 
Adjustable chairs with comfortable Salamander. Bee. York Insulated. wnat 
shes wag _ Seward Wire Co., Parkersburg, W. Va. R .......-. «+ 2 
saddle seats and springy back-rests will Silkenamel. See Belden Mfg. Co. YARN AND THREAD; Silk, Cotton, Asbestos i 
= - Silkenite. See Acme Wire Co. American Asbestos Co., Norristown, Pa. 
preserve the energy now being lost by Simeore. See Simplex Wire. Asbestos Fibre Spinning Co., North Wales, Pa. 
using “just any kind of chair.” Simplex Wire & Cable Co., 63 Syd- Florsheim, H. A., 225 Fifth Ave., New York, N. Y. 
a a ; ney, Cambridge. Mass. ............-. RF........ General Electric Co., Schenectady, N. i 
Wa mnie cach a Shield. See Ansonia Elec’! Co. Great Lakes Yarn & Thread Co., 5133 Wesson Ave.. | 
e extend tu any established concern an invi Southern States Cable Co., Div. of Gen- Detroit, Mich. : 
tation to inspect and test for 60 days at our eral Cable Corp., Mobile, Ala....... .. tag ee Johns-Manville Corp., New York, N. Y. (Asbestos.) : 
expense, any ROYAL Factory Chair or Stool, Spiralweave. See Hazard Ins. Wire ‘ Multiple Winding Co., 77 Summer, Boston, Mass. : 
which we recommend. Standard Alloy Wire Co., Elizabeth, N. J.....H...... Rich & Co., H. S., 180 8S. Water, Providence, BR. 2. q 
Standard Insulated Wire Co., Westfield, Ryle & Co., Wm., 381 Fourth Ave., New York, N. &. ; ; 
A few prominent users who have proven the Mass. woasesanes sromeaperapeswspsess eee Peres a . Worcester ee Dye Wks. Co. Tereaa: ; 
‘4 sci sige a : Ss J ‘o., Ye s « i 4 
a ROYAL scientifically designed Factory a —— » , cable) RFHAT.. Worcester Bleach & Dye Wks., Worcester, Mass. i 
Sterling. See Standard Underground. ZINC j 
Eastman Kodak Co. Singer Sewing Machine — Insulated Wire Co., Fall River, Horse Head. See New Jersey Zinc Sales Co. 
International Harvester Co. BOB. cc cccccccccccccccsccccesceess M00 0:6 000m ne New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
“ Co. sii a Srowa Shoe Ce en strand. & Swed dite. Go, Day og Conn. ......-.-+-M Platt Bros. & Co., Waterbury, Conn. (Strips.) 
eneral Cigar Co. eec ut Pace Super- ce. See e ‘ 
Western Electric Co. Johnson & PS een Sweetstrand. See Strand & Sweet. ZINCS AND COPPERS, Battery 
Brown & Sharpe Mfg. Co. Tip-Top. See Standard Underground. Bunnell & Co., J. H., 32 Park eng New York, N. Y. q 
Tires. See Simplex Wire & Cable. Edes Mfg. Co., Plymouth, Mas 
oee seme era ese nse eeecnneeeoemcnnnee ‘ Trenchlay. See Rome Wire Co. Extruded Metal Corp., 184 53rd, “Brooklyn, N.Y. (Zine Cups.) 
Triangle Conduit * + Harbor Rd. . Pimnes o p a welll Che mica cal Siie.. Cleveland, @ 
& Cooper Ave. Tooklyn.......+-++. is. £6. <toueuee rasselli emica uardian eve q 
ROYAL METAL MFG. co. Tubular Woven Fabrie Co., Pawtucket, , niet e a “a oe -. Seen MY, (Stes Ge ! 
: tan Pe. Eee Be. 600.06690:0.5056060000600s 80 Cen ees R ‘ooh <2 Oe ni g. Co ycko: ve., Brooklyn, N.Y. ne Ds.) 
Largest Manufacturers” of Industrial Chairs United States Rubber Co.. 1790 Broadway, Mattieasen & Hegeles Zine Co., La Salle, 
and Stools ee Ee rere BR... Ree New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
1136 S. Michigan Avenue, Chicago 
We would like to try a production increasing 3 
‘Royal’’ Chair, without cost or obligation. INFO RM ATION WANTED—\ See ae Stee Se Se ma —t ope i 
Nature of our operation:... ow ew. sinie ee s.0. ‘“‘Burrows’’ Therapeutic Lamp ‘Blaisdell ’’ Automatic Electric Manufacturers of Hlectrte Incinerators 
. “Williams” Comm ssi Cigar Lighter Manufacturers of Electric Lacing 
Proper height of seat from floor: ane a seers we : ey cee, ee “L. R. Co.” Receptacles Machine for Lacing Lamp Shades § 
Attention of Mr.... : ‘ eeoeae ve —— “Lily Wilson” Vacuum Cleaner : 
Wee aan itear Giatiees ‘Packard’ Vacuum Cleaner Replies from our readers to any ‘ 
Company ie eam ‘ enki “Defi > ‘Cleasette’ Laake ‘‘Perkins’’ Siren of these inquiries will be greatly i 
eflance’’ Cigarette Lighter “Flint’’ Waffle Iron appreciated by on oy MAN- | 
Address: hve ' ais ere “Sal Co. 176°’ Lamps “‘Columbus-Universal’’ Electric Vac- UFACTURING, i 
— Ss - Splendida’’ Electric Iron uum Cleaner and Floor Polisher mien. 461 Eighth aa "New York, 
(_] Check here if catalog desired. Do It Now! ‘ Siastron?™” Heating Pad “Pioneer’ House Pump 
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Transform the Current to 
Fit the Equipment 


Odd or objectionable alternating current circuits 
can be changed easily and economically to better 
fit the equipment or lighting by installing 


NEW CODE 


Sorgel Air-Cooled Transformers 

























Made in sizes Meet all 
\y, to 50 requirements 
KVA. of the 

Single-phase NEW 
Two-phase NATIONAL 
and CODE 

Three-phase 

110 

220 ba | 
ransformers 

440 designed 

and for 

550 special 

Volt applications 























EITHER STATIONARY OR PORTABLE 


Ask for descriptive literature 










Sorgel Electric Co.,89 West Water St., Milwaukee, Wis. 




















HEN you need a motor that must not fail, 

you can depend on the Ohio. Slightly 
higher in initial price, every Ohio Motor is so 
carefully made and tested that it has that extra 
factor of safety to operate year after year, under 
even the most extreme service conditions. 


Double Wick Sleeve Bearings or 
Ball Bearings 


1/20 to 1/3 Horse Power. 


The Ohio Electric & Controller Company 
5905 Maurice Avenue Cleveland, Ohio 
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Our 
New Catalog 
is Now Ready 





A regular encyclopedia of wire- 
wound resistor knowledge, this 
—new sizes, new mountings, 
special units, bracket specifica- 
tions and drawings. 


In fact, complete engineering 
data with simplified charts for 
working out your own require- 
ments are within its covers. 


Every electrical manufacturer 
should have the New Catalog 
No. 429. Send for it today. 


HARDWICK, HINDLE INC. 


Sales Dept. 
122 Greenwich Street, New York 


Factory 


215 Emmet Street, Newark, N. J. 





| 
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Sundh Special 


Control designed today becomes Standard tomorrow 

















or D.C., and is made in 1, 


one magnet. 





2 __SUND 


BIRMINGHAM J us “ 
Eshelmar l 





ne., troad St 


| 
Traders Bank Bldg 
| 


BUFFALO, W. T. Quim! 
Ma 


n St 


4 poles; 2-pole double throw, 
with { or 2 poles, normally closed . 9 
with | or 2 poles nermally open, using What are your requirements: 


SUNDH ELECTRIC COMPANY, Inc. 


1220 Ameriar 


BOSTON, Arthur H 4bLott 
I 1 


| 

| 

| 

| 

| CHIT 1GO, Thos. E. Beasley, 
3} No. Michigan Ave 

| 





A New Sundh Relay 


This relay is manufactured in two ca- 
pacities, 3 and 6 amperes, 
voltages, 6 to 550 volts, either 


Representatives: 
CINCINNATI, R. M. Heim, LOS ANGELES, Otto Dem NEW YORK, P. W. Moeller, ST. LOUIS, D. O. Stewart, 
" 413 Union Central Bldg mert, 106 W. 3rd St 51 B. 42d St. 619 Bank of Com. Bldg. 
CLEVELAND, Wallene Eng MINNEAPOLIS, H. R. Har PHILADELPHI 4, H. 4 F “ ge ue = — = Jones 
Co., 1783 E. 11th St ris, 708 6th Ave So we Jr., 1700 Walnut Mentauners St , 
DENVER, Joy & Coz, Ine., NEWARK, I L Wilcor, SEATTLE, Thomas S. Wood, 
14 Tramway Bldg Parkhurst St. at Ave. ¢ PITTSBURGH, Rutherfoord 505-507 Polson Bldg 
Orr > h oe NEW ORLEANS, Lym ( «& Upteoraff, Suite 1414, VANCOUVER, B. C., N. D 
- Se yonieel i 9. Reed 1230 Hibe rnia Clark Bldg Blagdon Phillips, 500 
sia zy - Bank Building Beatty St 





systems. 


The SUNDH organization works at 


~f with light pilot devices such as thermostats, pyrometers and other 
Ay -- delicate instruments. 


Parkhurst Street at Avenue C, 


...if it must be electrically 


controlled, Sundh has the 


Electrical Manufacturers and engineers from 
answer coast to coast have consulted with SUNDH on 


problems involving the electrical control of motors and lighting 


simplified methods of electrical control. What this organization 
has done—and is doing—has the endorsement of concerns whose 
names mean much in the electrical industry. 


The relay illustrated is a sturdy little device that requires low wattage 
and acts with extreme speed both on opening and closing. It is used 


nothing but the accurate and 


Newark, N. J. 












































| (Cross section view) 
|| A better electrical and 
mechanical joint that is 
possible by solder and 
tape. 

Screwing connector on 
wires threads them in- 
to the copper spiral in- 
sert, twisting and 
squeezing them tightly 


together. Two current 
carrying paths are 
made: One between the 





| wires, the other from 
|| wires to insert. 





Please end free sample 
Name 


: Company 





| “Connections” which lead to | 
| Lower Production Costs | 


| 
; ses ! = 
are boosting the profits of manu- | 


erators, pumps, fixtures, electric 


signs and like equipment. 
They save 9 minutes on a 10 2 
minute job. One size for all 


i} 
common wiring joints—one size } 
| 
to stock. 


IDEAL COMMUTATOR DRESSER CO., 429 KLIE {1EGL 
2 » A ' 


UNIVERSAL ELECTRIC STAGE ealiieies Co., inc. 
Pores ay 3 32! West 50th Strreer 


1008 Park Ave., Sycamore 





Connectors 


| 
. . ° “= | ~ 
facturers of oil burners, refrig- | No. 950 











(Completed Joint) 
Practically indestructible. Fully 
approved by Underwriters Lab- | 
oratories, Factory Mutual Lab- | 
oratory. Recommended by _| 
. E. ¢ 

1 


Mail coupon today for free sample 











| No. 2954 








Pin-Plug Connectors 


for ELECTRICAL APPLIANCES 


‘meeting innumerable re- 


ANUFACTURERS ey 
of portable electric a i 
appliances, apparatus, Sax) 
and devices will find eth A) 
Kliegl Bulletin No. 102 & t 
on Pin-Plug Connectors ey 
of exceptional value and 
interest—because of the No. 8950b 
unusual types and styles 
of connectors featured— 


quirements. Klieg! Con- 
nectors are devised for 
making temporary elec- 
trical connections quickly 
and securely; will with- 
stand severe usage; are 
in accord with Under- No. 995 
writers requirements; ca- ° 
pacities range from 5- to 
200-amperes; types range 
from single-pole to eight- 
pole connectors, also 
multiple circuit an d 
branch-off connectors; 
special designs are made 
to order. 

Write for 
Descriptive LITERATURE 














NEW YORK,N.Y. 
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Guarding the lives 
of your motors 


Perhaps you’ve heard a motor groan under load. Did it occur 
to you that groaning usually means high current and heat- 
the great enemy of insulation? At such times Deltabeston magnet 
wire gives full measure of protection because the long-fibre 
asbestos insulation cannot carbonize and break down. You can 


expect long life from motor windings of Deltabeston. 


Write us. Your inquiry will bring samples which you 
may test as you wish. Apply a blow torch: try 
acids or steam. 


YORK INSULATED WIRE WORKS 
of General Electric 
120 Broadway New York 





on 


>, 
aaa 


Deltabeston 


WIRE WITH LONG FIBRE AS STOS 
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There are 
definite 
reasons 
why 


No. 10 
Alloy 


Contact Points 


will replace silver 
or tungsten 
in many 
applications 





First—the various grades of silver used in contact 
points do not possess the high arc-resisting qualities 
of No. 10 Alloy and, size for size, No. 10 Alloy 
compares favorably in price with silver. 


Second—where tungsten is replaceable, as in many 
contact point applications, an appreciable saving is 
effected by the use of No. 10 Alloy. 


Whether you are using silver in the fine, sterling or 
coin grades or tungsten get a sample of No. 10 Alloy 
Contact Point, the size needed, and prove to your- 
selves that this contact point possesses greater efh- 
ciency at lower cost. The coupon is for your con- 
venience. 


THE H. A. WILSON COMPANY 


Refiners and Workers of Platinum, Silver and other Precious Metals 


97 Chestnut Street, Newark, New Jersey 
Chicago Office—5 S. Wabash Ave. 





“DUNCO” 


PropbDucts 


doecthas 





ii aia Style 410 
Relay Switch 
soe eoay elay Switc 
Style No. 410—for use with tem 
perature, pressure and time control; 
burglar, fire alarm and signal sys- 
tems; and for remote control of 


motors. Wiring diagrams furnished 
if requested 


4sk for Catalog R-2 


F\SH SPINE BEAD< war 
QUE eerens.,,,.,., 
BE BARE WIRE in a ~N 





STRUTHERS DUNN, 
Inc. 


1133 Race Street, 
Philadelphia, Pa. 


Controls temperature of water, | 
set for any temperature up to 
400°F; accuracy up to 1%. 
styles 
cover all standard requirements. H 
Give us full details on the ap- 
which control is desired. Spe- 
cial problems are welcome 
A most efficient bare 
ing equipment leads. 
Withstands 3000°F. with 
of porcelain insulators 
with ball and _ socket 
not expose the wire. Free 
samples for testing will 


I e 
oil and metal baths. Can 
Easily installed; four 
plication, stating temperature at 
Fish Spi 
wire insulation for heat- 
out change. Composed 
joints so that bends will 
be sent you on request. 

















Use Our Electric Tools 


For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- 
facture several types—Portable 
and Bench Machines. 

Send us your particular propo- 
sition. 

These tools are adaptable for 
Radio and Speaker assembling, 
also electric plugs, switches, 
etc. 

Will handle screws up to No. 
10 


Ask us for prices and 
circular matter. 





Vim Electric Tool Co. 


149 Broadway, New York City 


BENCH TOOL WITH 
PEDAL 














geoerill in and mail today! 




































H. A. WILSON CO., 97 CHESTNUT ST., NEWARK, N. J. 


Send us sample of your No. 10 Alloy Contact Point, 


Syeda . Weare now using 

Silver or tungsten) 
BOE kk es dé ON ee oles et o's Mee so hee ace Sees <a 
eae . (state application) 
ee Ce oe ee re Oe er! 











The 
Strand =" 


FLEXIBLE 
SHAFT 

EQUIPMENTS 

MANY TYPES 
AND SIZES 
Y% to 2 H.P. 











Power screw 
driving  at- 
tachment. 


Manufactured 
by 
N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, Ill. 
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Picsibiliey is TIA thie ie / feet 
squeezed into 
Heater Cord of 
this hand 
That’s Flexibility 

























DRIVER~-HARRIS COMPANY 


HARRISON, N.J. 


Chicago =- Detroit - Morristown.N. J. - England = France 
Cleveland Italy 
Inflexibility is an unsafe thing to have in a Heater Cord. If vou want to be sure of the utmost service of which 
rests prove the Driver-Harris Central Station Grade Cord to any high gerade appliance is capable, be sure that the 


be the most flexible standard cord you can obtain. heatine element is made of “Nichrome” or “Nichrome” 
Be sure to specify “Driver-Harris” Heater Cord—Central Sta- IV re resist: a ire. ril ows or strip that is made 
tion Grade. We shall be glad to send you sample of this cord : Tete it = : we ee etn ; 

river-fiarris oO. 


if you request it on letterhead. only by 
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he 
right Spring 


costs no 
11110) de 





EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 


GESCRESERInNTsS) 


COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM. D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 
ILL. 









































DIE SINKING 
and 
ENGRAVING 
MACHINES 


offer many types and 
sizes — Accurate and 
Durable — Over 1000 
in use. Also— 
ROUTERS 
and 
VERTICAL 
MILLERS 
of entirely NEW de- 
sign. Novel construc- 
tion and patented fea- 
tures permit larger ca- 
pacity — easier opera- 
tion and greater accu- 
racy. Ask about the 
GORTON 8-D Vertical 
Miller. 


We have made a spe- 
cialty of Die-sinking 
& Engraving Machines 
for 35 years. Send us 
your problems. 


GEORGE GORTON MACHINE CO. 


Racine, Wisconsin 






































9 


WHY MAKE 
THESE 


YOU CAN 
BUY THEM ja. 
FOR LESS AND |; 

CUT COSTS 





POLORON ELECTRIC MFG. CORP. 
20 Bond St., New York City 





Heating Elements 



































We Manufacture 


THERAPEUTIC LAMP 


CARBONS 


Ultra-violet 
Infra-red 


Sunlight 


All Standard Sizes 


BECKER BROS. ELECTRICAL CORP. 
Chicago, IIl. 


2325 North Jefferson Street, 
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*AMERICA FRANCE LINE 
42 Broadway, New York City 
N. Atlantic to French Atlantic ports 


*AMERICAN BRAZIL LINE 
17 Battery Place, New York City 
Atlantic ports to ports in Northern Brazil 


*AMERICAN DIAMOND LINES 
39 Broadway, New York City 
North Atlantic ports to Holland and Belgium 


DIXIE UK LINE 
New Orleans, La. 
New Orleans to United Kingdom 


AMERICAN MERCHANT LINES 
17 Battery Place, New York City 
Passenger and freight services to United Kingdom 


*AMERICAN PIONEER LINE 
11 Broadway, New York City 
North Atlantic ports to Orient, India 
and Australia 
Periodically this line conducts an around-the-world 
service via the Suez Canal. 


DIXIE MEDITERRANEAN LINE 
New Orleans, La. 
New Orleans to Mediterranean ports 


GULF BRAZIL RIVER PLATE LINE 
Hibernia Bank Bldg., New Orleans, La. 
Gulf ports to east coast of South America 


MISSISSIPPI VALLEY EUROPEAN LINE 
Hibernia Bank Bldg., New Orleans, La. 
New Orleans to French and Belgium ports 


YANKEE LINE 
110 State Street, Boston, Mass. 
North Atlantic ports to German ports 


GULF WEST MEDITERRANEAN LINE 
917 Whitney Building, New Orleans, La. 
Gulf and South Atlantic ports to Portuguese, 
Spanish,and North African ports(west of Bizerta) 


MOBILE OCEANIC LINE 
Mobile, Ala. 
Mobile and Eastern Gulf ports to United 
Kingdom and continental European ports 


AMERICAN GULF ORIENT LINE 
917 Whitney Bldg., New Orleans, La. 
Gulf ports to Orient and Dutch E. I. 


AMERICAN REPUBLICS LINE 
33 Broad Street, Boston, Mass. 
N. and S. Atl. ports to Brazi and River Plate 
ports, east coast of S. America 


ORIOLE LINES 
Citizens Natl. Bank Bldg., Baltimore, Md. 
North Atlantic ports to west coast of 
United Kingdom and Irish ports 


SOUTHERN STATES LINE 
925 Whitney Central Building, New Orleans, La. 
New Orleans and Texas ports to German 
and Holland ports 


TEXAS MEDITERRANEAN LINE 
Cotton Exchange Bldg., Galveston, Tex. 
Texas ports to Mediterranean ports 


TEXAS UKAY LINE 
Galveston, Texas 
Texas ports to United Kingdom ports 


TEXAS STAR LINE 
New Orleans, La. 
Texas ports to French and Belgian ports 


UNITED STATES LINES 
45 Broadway, New York City 
Passenger, mail, freight service to 
England, Ireland, France, and Germany 


*Accommodations available for a limited 
number of passengers on these lines. 
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"We Can Have a STRONG 
American Mercuant Marine 
Onty By Usinc American 
KF LAG SHIPS bs rr FIRESTONE 


y 
HARVEY FIRESTONE, outstanding American says: 


‘“America—the greatest, richest country in the world, 
with more goods to transport than any other nation on 
earth— should have the finest merchant marine on the seas. 

We can have a strong American Merchant Marine, only 
by using American Flag ships when, and wherever, it is 
possible to do so. Increased tonnage is necessary if we 
are to maintain an equilibrium of freight rates. 

Without a strong American Merchant Marine, United 
States Shipping would be under the control of foreign 
interests and this would without a doubt seriously inter- 
fere with the nation’s continued prosperity.” 


The fast freight services operated for the United States Shipping 
Board offer American manufacturers and producers unrivalled 
facilities for increasing their foreign business. Under the direction 
of experienced American operators, these services afford efficient, 
economical overseas transportation. 


In the Shipping Board fleet there are 20 lines, with a total 
of 256 vessels sailing regularly from Atlantic Coast and Gulf ports 
for ports in practically all parts of the world. Their operators will 
gladly consult with you on any problems pertaining to the han- 
dling of your overseas cargoes or the expansion of your foreign trade. 

Write for complete information on freight or passenger services. 

Passenger Services: Led by the S. S. Leviathan, world’s largest ship, the 
fast liners of the United States Lines offer exceptional passenger accommodations 


to European ports. The American Merchant Lines vessels, sailing weekly from 
New York, offer comfortable passage to London at remarkably reasonable rates. 


Y 
UNITED STATES SHIPPING BOARD 
MERCHANT FLEET CORPORATION 


WASHINGTON, CP. € 
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You 








FTEN we are called upon to make up an 


enameled wire with either a heavier or 
lighter film of enamel than the usual MARING 
Standard. And again we produce special 
colored covered wire in our textile insulated 
wire for specific requirements. 


We are at all times glad to co-operate with 
you on your special requirements. Magnet 
wire technicians who are provided with every 
facility for a thorough-going analysis of your 
magnet wire problems will advise with vou. 


Give us an opportunity to work out just one 
of your magnet wire jobs. You will then 
agree that not alone in “ ‘MARING.” The Na- 
tion’s Greatest Value in Magnet Wire.” but 
that MARING Service fully measures up to 
this same standard. 


Nine Branch Offices Throughout the Country 
to Serve You Promptly and Efficiently 


MARING WIRE COMPANY 


MUSKEGON MICHIGAN, U. S. A. 























MARING: 
Magnet Wire 
















mesistance 


A: ‘grade for: every need: oe 














We are manufacturers exclu- trial furnaces, rheostats and 
sively of high grade resistance controllers, and electrical test- 
alloys. ing and measuring instruments, 

Standard Nickel- C hromium radio rheostats, resistors, 
~-,” Co “— t thermo-couples, etc. 


Standard Novar cover all ordi- We make these and other 


nary resistance requirements; resistance alloys in wire, rib- 
for high grade electric cooking bon or strip, either bare or 
and heating appliances, indus- insulated. 





Catalog and prices sent on request 
N. 


; STANDARD ALLOY WIRE CO., Elizabeth, J. 

















Standard Non-Rusting 
Thermostatic Thermostatic 


Metal Metal 


ANEW combination of metals perfected to avoid the 

necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 
{‘" Platinum, mit 
and Alloys 


Interstate Products Corporation 
29 Commercial Street, Newark, N. J. 




















Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 


MAGNET WIRES 


Cotton, Silk, Asbestos and © 
Enamel Covered 


Write for Prices 


ROME NEW YORK 





























“Perfecto” No. 1 Flux—tThe stand- 
ard for radio and electrical work. Used 
he p ECIAL by the leading radio and electrical 
manufacturers. 
66 99 “Perfecto” No. 2 Flux—Dspecially 
FLUXES for soldering nickel chromium alloys. 
a by Gilby Wire Company and 
river-Harris. 
and CORE Developed for the manufacturer, 
engineer and production man- 
) oO 8 D E R ager who have difficult problems 
in handling resistance wire joints. 
“Perfecto” No. XX 10 Flux—Par- 
ticularly applicable for resistors. 


Firth ‘“Alumi- | Firth Core Solder—Made in 1, 1%, 
2 and 3 mm. sizes. Non-corrosive, non- 
num” Solder — 


acid, non-leaking. This core solder has 
met with an instant response. Labora- 
our latest devel- 
opment 





tory microscopic tests show its superi- 
ority over any core solder on the mar- 
ket today. 
Send for samples and results 
of laboratory tests 


FIRTH RADIO CORPORATION 


25 Beaver St., New York Tel. Hanover 1864 
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Get our new 120-page Die Set Guide 
Listing 70,000 Sizes 






Select your own 
standard 


Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 


The Product 
That Built 
Our Modern 
Plant 


E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 




































NALUMINUM 
L 
AND TIN BASE 


FACTORY - 551-53 Ni RESS ST. 
OFFICE -- 503 ‘S. JEFFERSON ST. 


CHICAGO 


CENTRAL 
7813-4 
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Cut 


“Your 
Costs 


By the use of 
Die Cast Parts 







AT ATS 


wat 
» 


Illustrated here are only a 


we 


SAT 1h) 


few castings where substan- 
tial savings have been effected, 
due to partial, and in some cases, total 


ee 


elimination of costly machining opera- 
tions. Castings are made from Aluminum, Zinc, 
Lead and Tin Base metals, alloyed to suit your 
particular requirements. 





Send Blue Prints or Samples for Quotations 
DIE CASTING DIVISION 


Barnhart Brothers & Spindler 


Monroe and Dhroop Streets, Chicago 


Oe s = 


OND DD DDD SVU A 


Ar “TITS - Zak 


» 
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Udylite ADDS 


Long Life ¢o Floor Cleaners 


The Finnell System of Electric Scrub- 
bing and Polishing machines is in use 
in every civilized country on the globe 
for floors in factories, textile mills, 
power houses and office buildings, par- 
ticularly. Leaders in industry have 
found that a clean floor is a tremen- 
dous business asset. The larger the 
plant the more rigid its cleaning re- 
quirements. @, Chief among the con- 
tributing factors to the successful 
operation of Finnell machines is the 
Udylite process. This adds long life, 
good appearance and rust-resisting 
properties to the equipment, and day 
by day proves a genuine economy 
in maintenance operations. 





RUST} / PROOFS 


REG. US PAT OFF 


Walay lia LE 











THE UDYLITE PROCESS COMPANY Wetroit Mich. 


3220 BELLEVUE AVE. 
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Beyond the quality value of Newton Die 
Castings is the pledged responsibility of 
this company’s service—intangible in 
the castings themselves but a very real 
factor in the measure of their satisfaction! 


There is deep significance in the fact that 
the widening preference for Newton Die 
Castings is unmistakably the effect rather 
than the cause of a higher type of service. 


7 
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ACME WIRE PRODUCTS 


Magnet Wire All Insulations 
Coils — Magnet Wire Wound 
Varnished Insulations 
Parvolt Filter and By Pass Condensers 





All Products Made to Recognized Commercial 
Standards including those of: 
National Electric Mfrs. Assn. 

Radio Manufacturers Assn. 
American Society for Testing Materials 





For 25 years manufacturers and suppliers to 


the largest and most discriminating users. 


THE ACME WIRE CO. 


New Haven, Conn. 








Branch Offices 





= — — 
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Your Cpil Problem 
i, Solved! 


Install a group of 











at surprisingly 
low cost 





Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 





“Universal” 
Coil Winding 
Machines 
and insure nN 
uniform production 
of dependable coils RR 


=<(« 



































52 V. sana Gilad a ti en Belling A UNIVERSAL —— CUMPANY A 
842 North nel Avenue BUSTUON bead 
| 2> i <<_| 
ELEPHANT BRAND COMMUTATORS 


Phosphor 


Bronze 














The founders of this company 
introduced Phosphor Bronze 
into this country fifty years 
ago. As we still make it, it is 
an alloy of consistent uniform- 
ity and quality. 

“Elephant Brand” Phosphor 
Bronze furnishes a grade for 
every electrical manufacturing 
need, in ingots, castings, rods, 
tubing, sheets, wire and ropes. 
Your bushings, gears,  etc., 
should be of the phosphor 
bronze of recognized excellence, 
—‘Elephant Brand.” We shall 
gladly help you with special 
problems; for all standard 
needs, our booklet is most com- 
plete. 


This booklet is yours— 
—where shall we send it? 


THE PHOSPHOR 
BRONZE SMELTING 
co. 


2200 Washington St., Phila., Pa. 





by the 
original 
makers 
in this 


country 





















for all types of 
GENERATORS, 
—— STARTERS, 
We we in Pecan MOTORS, 
tators for high speed motors. FAN MOTORS 


Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 





























Comfort and Strength 
are in this Chair 


TEST IT FREE 








Comfort and long life aren’t visible in a 
catalog picture of a factory stool or chair. 
Give your next purchase a month's trial 
under actual working conditions. See for 
yourself how strong Bridgebilt chairs and 
stools are, and how comfortable. 

Pin your business card to this ad and 
mark the coupon. We will ship, express 


prepaid. No obligation to buy. 


THE : 
CHICAGO | 
WIRE CHAIR COMPANY 


613 No. La Salle St. | 119 E. 27th St. 
Chicago, Illinois New Yerk, N. Y. 


FREE TRIAL 





No. 1005-W for a month’s 
FREE TRIAL. 


C2 Send me Free Bridgebilt Catalog 











O Send me Production Chair : 
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The Executive Offices 


The executive office can be com- 
monplace, have character, be at- 
tractive and at the same time have 
a flexibility in utility that is found 
in no other shade. 


Athey Shades 


Are attractive beyond comparison and 
practical in material and operation. 


Athey shades are instantly adjustable to 
shade any part of the window. There are 
no rollers, springs or catches to get out 
of order, stick or break. Light conditions 
change continuously. Athey shades meet 
those conditions and allow a flood of soft 
light to penetrate to the farthest desk, at 
the same time protecting those close to 
the window from the sun’s glare. 


Give us the number and size of your win- 
dows and let us give you prices and send 
you samples of colors and materials. 


The most modern buildings Athey Shaded 


are renting easier. 27 buildings in Detroit 
recently equipped. 
Send us the number and size of 


your windows and obtain prices 
and complete details. 


ATHEY COMPANY 
6142 W. 65th St. CHICAGO 


Representati:es in all Principal Cities 


























IN CANADA 
Cresswell, Mcintosh Co., Regd., Montreal and Teronto 
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Now they won’t 
break down ! 


Radio coils and condensers 
treated in the 


newS TLOKES 


Impregnating Apparatus 





Are both thoroughly dried and 
impregnated—all with one han- 
dling. 

Rapid drying. Complete elimina- 
tion of air and moisture from start 
of process and forever after. Com- 
pound kept at uniform temperature. 
Vacuum within two millimeters of 
the barometer. Welded steel con- 











struction. 
Write us for details. Please state 
STOKES Impregnating Apparatus at Philadelphia Storage number of sets you manufacture 
Battery Co. daily. 


‘FuS| FIStoKes MACHINE COMPANY 


5926 Tabor Road Olney Philadelphia, Pa. 
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CASE BROTHERS 


INCORPORATED 


Highland Park, Conn. 


Manufacturers of 


Insulating Papers 


and Boards 


Press Boards 


Fuller Boards 











ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 
200 Fifth Avenue, New York, N. Y. 


732 Sherman Street 503 Market Street 
Chicage, IIl. San Francisco, Cal. 


























































Pure Zine for 
Fuse Elements 


Strip Zinc 


for 
Commercial Uses 


Eyelets 
Standard & Special 
Large Articles Made on 


Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 
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WAXES 
Insulated Wires 


Made to suit your Conditions 
or Requirements 
or to your Specifications 


Our 33 years’ experience 
at your command 


Special Waxes 
for 
Special Purposes 


E. T. Trotter & Co. 


576-602 Johnson Ave. 
Brooklyn, N. Y. 
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Oven Pays for 
| Itself In 


Eighteen Months 


HE actual saving in fuel and labor in the 

first eighteen months after this continuous 
conveyor japanning oven went into commission 
were equivalent to the total initial cost of the 
installation. 
































= ‘ The use of this equipment completely eliminated 
wowace ; the irregularities and delays which formerly in- 
P..% terfered with efficient finishing department 

routine. 


B t L fe | Switch boxes and a miscellaneous line of small 
et er ugs an. electrical parts are being finished in this oven 
by one of the large Detroit manufacturers of 
Oreyetelaruce) a: electrical goods. 
The economy of good finishing equipment is 
Conductivity 98°° Minimum measured in actual dollars and cents and in the 
improved quality of finish. In planning cost re- 
ductions in your finishing department, the sug- 
Coated With Pure Tin, If Desired gestions and experience of Young Brothers En- 
gineers will save you a great deal of time and in 
Clean, Bright— Accurately AY EY (a developing your ideas. 








Electrolytic Copper, 99.90‘% Pure 


) po ; > ~ ? y > co . . . - 
ave Time, Save Expense No obligation, of course. 


* Send For Complete Specifications and Prices 
: YOUNG BROTHERS COMPANY 
6523 MACK AVENUE, DETROIT, MICHIGAN 


District Sales Offices Ovens for 
BO Chameh St..cccccccecs New York Cere and Mold Bak- 
1424 Guarantee Title Bldg.Cleveland ing 
432 Pennant Blidg.......St. Louis Drying 
273 7th Street...... San Francisco Electrical Appliance 
Hiram Walker & Sons Metal Prod- Baking 
ucts, Limited, Walkerville Ont., Low Temperature 

Canada Heat Treating 

908 Ellicott Square....... Buffalo Japanning and En- 
20 East Jackson Blvd..... Chicago ameling 


Sales Offices: Cleveland; Chicago; Atlanta; Los Angeles; Denver; 





: : . 807 San Fernando Bldg..Los Angeles Adapted to all 
Dayton, Ohio; New York City; Dallas, Texas. 248 Central Bldg... ..Seattle, Wash. Methods of Heat- 
10 High Street...... Beston, Mass. ing 








%) 


INDUSTRIAL OVENS 




















Dependability 


From the standpoint 
of quality, uniformity, 
and prompt delivery, de- 
pendability has made 
Bead Chain the standard 


of the industry. 








AL. 


Albert Lorsch & Co., Inc., Sales Agents 
607 Fifth Avenue 
New York City 
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\ ECIAL SOLDER 
A St Flux /y 

















Ss 


For convenience and speed, whether in a big 
shop or on small individual work, this self-fluxing 
wire solder is an acknowledged leader. 


Just one operation is necessary—heating the 
joint and applying. Our acid core solder is supe- 
rior for general use; for all metals except Alumi- 
num and assures a perfect connection, mechani- 
cally and electrically. We make the only com- 
plete line of self-fluxing solders in the country. 


Rosin Core Solder 


—is very popular for delicate con- 


nectors, where corrosion must be elimi- 
nated. We are experts in_ special 
fluxes; all cores, acid, rosin or special 
made in any percentage and inserted in 


wire according to your specifications. 


AMERICAN. SOLDER & FLUX CO. 


wVCCESEORSE 
| SOUS ERING PRODUCTS 
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2910 N. 16% STREET PHILADELPHIA, PA. 























“Everything in Insulation” 





Compounds, Waxes and Paints 

Varnishes and Varnished Materials 

Insulating, Waterproofing and 
Maintenance Paints 


Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 














“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 
for Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 
boards, etc. MATERIALS TO YOUR OWN 
SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIl. 












































WHEN IN NEED OF 


MACHINE SCREWS 
MACHINE SCREW NUTS 


SPECIAL STUDS 
SPECIAL SCREWS 


COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only, of 
the possibilities that are developed by the cold head- 
ing process. 
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lhe Wallace Barnes Co. 


y7 ring Makers for Three Generations” 


Bristol, Conn. 


























Mallets and Rawhide-Faced 
Hammers 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 





ical 
j mical. 
THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave., Chicago, Ill. 























E-Z WIRE STRIPPER 


A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee 
Thousands in use. 


| i, /, PYRAMID 
aw PRODUCTS CO. 
2311 South State St., Chicago, U. S. A. 
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, KESTER 
Corps of 


FLUX 
CORE 
SOLDERS 


WORN foes of the high production costs that raid your 

profits! Defenders of your quality and reputation! Modern 
strategy, recognizing the inability of solder and flux as indi- 
viduals to combat high costs, now offers you an alliance of 
these two units in more efficient form— KESTER CORED 
SOLDERS. 


At your call for help KESTER shock troops will concentrate 
on your weakest salient. Order your signal corps to establish 
communication with KESTER headquarters, we will immedi- 
ately hold a council of war, make tests, select the troops best | 
suited for your campaign and dispatch a small detachment |} 
for your approval—no obligations to you. 


Manufacturers are invited to submit their soldering prob- 
lems to P. C. Ripley, chief of our engineering staff. We main- | 
tain a laboratory to solve just such individual needs. Write || 
for further information and Mr. Ripley’s book, “Facts on 
Soldering” stating the products you manufacture. 


Established 1899 
CHICAGO SOLDER COMPANY 
4210 Wrightwood Avenue CHICAGO | 
ame | 
KESTER ich. SOLDER | 
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ALUMINUM DIE CASTINGS 


of ALCOA ALUMINU 


M 


for Strength, Lightness, Economy 


Lower your production cost— 


increase your output 


- 
A specialist will consult with you 


request. No obligation, of cou 


ALUMINUM COMPANY OF AMERICA 
Pittsburgh, Pa. 


2471 Oliver Building 
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TRY US 


end you will know 
why we ere slways 
busy springs and 
screw machine parts. 
Quality and service 
our WATCHWORDS 


The Peck Spring Co. 
Plainville, Cenn. 
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Small Metal Stampings Accurately Made 


















































All kinds of électrical Screws carried in stock 


WRITE FOR PRICES 


44 FARNSWORTH ST. 


— 


BOSTON, MASS® 




























For Better Washers 


ACTUAL 
SIZE 


O 


O 


OF BRASS, STEEL AND COPPER 


Highest quality—Low 
Write Us 


MASS. MACHINE SHOP, INC. 


BOSTON, MASS. 


prices 








i 
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iy 








o-Q*, Coil Wire 


SPRINGS 


For all electrical and mechan- 
ical manufacturing purposes 
All specifications as to quan- 
tity and quality are accurately 


Our prices are right 


and delivery prompt. 


Write for Catalog 


ADVANCE SPRING & 
WIRE COMPANY 


Carroll Ave. and Wood St. 


Chicago, Illinois 











































ih 





Electrical Materials 


TESTED FOR 
Dielectric Strength 


High Voltage Breakdown 


Conductivity and Resistance 


Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characterist 


A Written Report to Each 


ics 


Client 


Electrical Testing Laboratories 
New York 


80th St. and East End Avenue 
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CURACY- 


+ + « Service on a 
quantity prod uction 
basis in screw ma- 


Metal parts for radio con- 
densers, metal inserts for 
moulded products — 
other items. Send 


countless 
sample or 


sketch for estimates. Our prices 
are not the lowest but we 
guarantee the quality of our 
workmanship. 


THOMASTON MFG. CO. 
Thomaston, Conn. 
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Don’t Ask a 
Boy to Do 
a Man’s Job! 





but 
Your labor remains 
The cheap lacquer requires extra coats 
or other compromises equally expensive. 

Don’t try to determine your finishing costs on a_ price-per- 


7.VEN low-priced lacquers must deliver some value 
4 cheap lacquers never reduce costs! 


the same in any case. 


gallon basis. Figure them the Zellac way—finishing economy 
as proved by final costs— plus the increased salability of your 
finished product. Test Zellac with a grade specifically formu- 


lated to meet your requirements—then judge Zellac prices ac- 


cording to Zellac results. Send for a trial order, giving 
complete description of your finishing needs, and let us help 
you prove the point to your own satisfaction. 


ZELLER LACQUER MFG. CO., Ine. 
20 East 49th Street New York City 


ZELLAC 


For Every Inpoustriat Purpose 


CHICAGO DENVER 
LOS ANGELES SAN FRANCISCO 
PORTLAND SEATTLE 
WICHITA DALLAS 
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No one 
type of 
insulating 
varnish 
should be 
expected 
to serve all 
purposes 
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Benolite’s book on the many at 
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will show 
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t today 


Benolite Varnish Company, Pittsburgh, Pa. 


Benolite 


INSULATING VARNISHES 
































TURBO 
OIL TUBING 
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Send for this 
FREE sample 
booklet, and make 


your own tests 


We also make 


Mica products, 
condenser 

Turbo 
filling com- 
pound 





successfully 


resists 
destructive 
“Corona” 

action 


One of the most troublesome enemies 
of insulating efficiency in all motor 
armature windings, and especially in 
ignition systems, is Corona lis- 
charge The ordinary insulation breaks 
jown under the stress of high voltage 
and cracks in a short time Turbo 
Oil Tubing (spaghetti) being im 
pregnated and baked. inside and out 
forms a highly 


efficient protection 
against Corona’’ action For all 
wires which undergo any appreciable 


amount of this action, you will find 
Turbo the best insulation 


WILLIAM BRAND & CO. 
268 Fourth Ave., New York City 


CHICAGO 
SAN FRANCISCO—MINNEAPOLIS 


ST. LOUIS 





DETROIT 
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Type 12 Internal 


Type 20 Terminal 


Type 11 External 


SHAKEPROOF 
LOCK WASHERS 
FOR EVERY NEED 


Regardless of your locking prob- 
lem—Shakeproof will do the job 


better 


at a saving in time. 


The 


twisted teeth bite into both the 


nut 


samples 


They 
spread. Mail 


and 


and the work, forming a 
multiple lock around the whole 
circumference. 
tangle or 
coupon for 


cannot 


the 


test 


them in your own plant. 


SHAKEPROOF 
Lock Washer Company 


2513 North Keeler Avenue 





FREE SHOP TEST SAMPLES 
Shakeproof Lock Washer Co., 2513 N. Keeler Ave., Chicago, lil. 


Please send me samples of 


[_] Shakeproof Lock Washers to fit bolt size 
[_] Shakeproof Locking Terminals, size 


Firm Name 


Chicago, Illinois 











Address 


Town 


State 








By 
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Electrical Manufacturing 


All You Need 


to make 





Permanent Fastenings 





















































No:‘tapping ... 
just hammer in 


Hardened Drive 


HAMMER and some Hardened 
Metallic Drive Screws are all 
you need to make permanent fasten- 
ings to iron, brass and aluminum 
castings, steel, Bakelite, etc. No taps 
or tapping machinery necessary. A 
Hardened Metallic Drive Screw is 
its own tap—cuts a thread as you 
hammer it in a drilled hole. 


Compare the ease, speed and econ- 
omy of making fastenings this simple 
way with other methods of assembly. 
Then remember that these unique 
screws have proven their ability to 
hold under vibration and severe ser- 
vice conditions. 


Leading manufacturers of electrical 


Screws 





products of every description have 
made considerable reduction in time 
and cost of assemblies by using these 
Screws in place of machine screws, 
escutcheon pins, rivets, etc. 


Such concerns as General Electric 
Co. and Westinghouse Electric and 
Manufacturing Company tested sam- 
ples of these Screws and saved by 
adopting them. We want you to try 
them too. Tell us what you want to 
fasten—we'll send suitable samples. 


PARKER-KALON CORPORATION 
190 Varick Street New York. N. Y. 


Distributed in Canada by 


fikenhead Hardware, Ltd., 19-21 Temperance St., 
Toronto 


zc 


REG. U.S.PAT. OFF, 


Drive Screws 


PATENTED JAN. 29, 1924 = No, 1482151! 


OTHERS PENDING 












There is usually one best metal for 


every manufacturing requirement. 
The American Brass Company, 
through its Technical Department, 
is prepared to help determine what 
this metal is, and if the need is met 
most advantageously with copper or 
an alloy of copper, to supply the 
metal in uniform, dependable quality 
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ANACONDA 
COPPER 


and 


COPPER ALLOYS 


—in all commercial shapes for 


manufacturing requirements 


The American Brass Company embodies in 
Anaconda Copper, Brass and Bronze Products 
the highest technical skill in manufacture, with 
an accumulated knowledge and experience of 
more than a century. Anaconda Metal Products 
for the Electrical Industry include: 


Sheets, Rolls 
and Strips 


Wire 
Products 


Rods 
and Bars 


Tubes 


Special 
Products 


Copper, Nickel Silver, Phosphor Bronze, 
Brass, Everdur Metal, Special Alloys 


Magnet Wire—cotton covered 

Office and Annunciator Wire 

Resistance Wire—Nickel Silver 

Spring Wire — Phosphor Bronze, Silicon 
Bronze and Everdur Metal 

Fine wire on spools for electrical purposes 


Copper, Brass, Phosphor Bronze, Everdur 

Metal, Free Turning Brass, Special Alloys, 

Commutator Bars and Segments 

Bus Bars—High conductivity Copper 
(guaranteed 99%) cold drawn to di- 
mensions 

Welding Rods—Tobin Bronze, Everdur, 

and Phosphor Bronze. Special Alloys 


Copper, Brass and Special Alloys 

Phosphor Bronze—for bushings, etc. 

Bus Tubes—High conductivity Copper— 
Special grades for bending, flanging 
and expanding 


Fancy Pattern, Sheets and Tubes 

Die Pressed Parts— Wrought Brass, Cop- 
per and High Tensile Strength Bronze 
—Furnished to specifications 

Extruded Shapes 

Anodes Rivets and Burs 


THE AMERICAN BrRAss COMPANY 


General Offices: Waterbury, Connecticut 
Offices and Agencies in all the Principal Cities 





ACONDA 


COPPER “2 BRASS 
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